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iit 1 5 ] 

Ok 



COOMe 
Mb 1 6 ] 

F 3 C^O 

Tfk 

Wki 7] 
CFs 



Pfek 
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Mb 1 8 ] 
CF3 



O 



s 



Mtfk 



**IH*BiJo 

C 8 ] [ l ) IBf&?Mb£-$j ttmiiJ&fr t tt^tti, #/4EfWqi«l5Mo 

CIO) liX hV»7-fefMk**l> 4*fcf±6fcjgHLfcj£,&^ tf*A,, 
[11] 

(2) 

Hfcl 9] 



*S£i") ~em%ti2>ik&m*^ — ^ (3) 




(2) 



tBIE#2 004-3064610 



!&m 2003-1 77298 



I 18/ 






[it 2 0] 

R22 R23 R32 R33 R42 R43 

(3) 

HNR21^ ^CONRsi^ ^CONR4i^ ^COOP2 

(5$*K Rn, R 2 i, R 22 , R23- R31. R 32> ^33- R41. ^42* ( 

£ti;Mb£rt7t^7°^- Kfi^Jo#ftT-e^$"fr, — *b£ (4) 

[ft 2 1] 



((3n 



X 

R22 R23 R32 R33 R42 R43 

n \> v y 

P1-NR11^^ CONR21 CONR3i*^^ CONR41 ' X ^^COOP2 

(4) 

(5£*k n, R n , R 21 , R 22 , R 23 , R 31 , R 32 , R33, R^, R^, R43, ? h P 2 , £ 

— ^ (4) T^$*L&ft£^£, ftfeStfJTl^ft^ M^IL & L < ttiHJteMPMw 
i^)> Pi WP 2 fci^rLfc&t::, ^^Kj»^9Jo^T-C^kB0&$*& 
rt\ £ fell— jRgft (5) 
[it 2 2] 

R22 R23 R32 R33 R42 R43 






P1-NR21^ ^CONR3i^ ^CONR4i 



(5*4>> R 2 i, R 22 , R 2 3> R31. R32. R33. R41. R42. R43. X^Pi mria-e^ 

Ltztmm-c&z) x^mn&it&m*, — ^ (6) 



fcfciE# 2004-3064610 



#0 2003-177298 



(•ft2 3] 



HR11N 




X 



COOP2 



(6) 



at 2 4] 



n, R llf R 21f R 22 , R23, R31. R32. R33» R41. R42. R43. Pi. P2. & 

fi, niria-e^^ t tz t m%ftx~$> & ) x-^^it^^^ %.^x—&&, ( 

-vmAkKSfr-t Z> t>\ i tz {±— «b£ ( 1 ) h 9^7^ Kcox ri** ;v v 

7K^>^7^*n^n/t>ait ? fett 1,1,1- hi; 7^tn-3-rn*r-fc h >tS 

[0 0 14] 

pats *$km<Dmm<Dftm i:ov>-c m® Kggo* § Kg^-f & 0 

[0 0 15] 




(7) 
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#M 2 0 0 3- 1 7 7 2 9 8 : 20/ 

[0 0 16] 

±IS5£ (1) Rn, R 2 i, R31, R4i{±^tt-etL®2:LT7K^*^:{±^-f-;i/^ 
fc^lh, R22, R23- ^32. R33. R42. R43^^^W^LT7K^ ^^1-60 

Jr^mmtT ilsZ-fr^^-ftifr^TF'to tfz, R 2 i^R 2 2> R22^R23» R31^R32 
> R32^R33> R41^R42. R42^R43^, Zfr^frm&*W?z1*&WVffl&Z7ji1rfr 

[0 0 17] 

[0 0 18] 
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O 



H A N 



N(OH)COH 

[ft 2 6 ] 

ChU 



COOMe 

[ft 2 7] 

FsC^O 
Tfk 

Ut2 8] 

CFs 



Pfek 



[ft 2 9] 



o 



CF3 



s 



Mtfk 
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[0 0 19] 

*»WtC^V»T5j: (1) <=K n»±HDACHItF®tt«r^r-t*«[H*CS^i-S 
4*y- > y^f^ K*3£#e>#a\ £U£&n;d> & & H i± , HDACtf>i&&**- y 

[0 0 2 0] 

fi, — (2) &L<(;£ (6) T^^tLTt'fb^^^.fc LTJSJLT<03®>)» 
3ti-&Clfc#-C£*o fcfc, n, R n , R 21 , R 22 , R 23 , R31, R32, R33- R41, R42 
. R43- Pi. P2*5-t^X &^J^ti±.^O^^J£^5^fc|q---ejb&<?D-e 

[0 0 2 1] 

Mb 3 0] 




(2) 



Pi-NRn^ ^COOH 



^•^TUv>) fc, -«5*; (3) 

Mb 3 1] 

R22 R23 R32 R33 R42 R43 

(3) 

HNR21^ ^CONRsi^ ^CONR4i^ ^COOP2 






ffiSE#2 004-3064610 



#M 2003-177298 



^-v: 23/ 



[it3 2] 



P1-NR11 




CONR31 



R32 R33 R42 R43 



COOP2 



(4) 



[0 0 2 2 J 

^-citfrffl— (4) -e^sjLMfc^&s M#»7jcf^t:> syas. 

itetc*3v»T, tim&fcmit, swats. 7wjk7-*^m ^l<»7X 

[0 0 2 31 



[ft 3 3] 



P1-NR21 




COOH 



(5) 



"C&ZtizM&to*^ (6) 
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[fb3 4] 



HRllN 




(6) 



COOP2 



[It 3 5] 



P1-NR21 



R22 R23 

X 



R32 R33 



CONR31 



X 



CONR41 



R42 R43 

X 



CONRn'^ s ^COOP2 

(7) 



«^oae^*3v>-c, »HEw'*iHk> toil t/m-v vr~*y 

££Ji 1,1, l-> V 7^tn-3-7'n^r-fe h > J:E£HT»fiIX t & 

«5£ (i) ^£*iMt-a-^£?#& 0 

[0 0 2 4] 
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fc**J^ISr^e>*pe>*T.-CV»* (Yoshida, M. , Nomura, S., and Beppu, T. (1987) 
Effects of trichostatins on differentiation of murine erythro leukemia ce 
lis. Cancer Res. 47: 3688-3691; Hoshikawa, Y. , Kijima, M. , Yoshida, M. , 

and Beppu, T. (1991) Expression of differentiation- related markers in t 
eratocarcinoma cells via histone hyperacetylation by trichostatin A. Ag 
ric. Biol. Chem. 55: 1491-1495; Minucci, S. , Horn, V., Bhattacharyya, N. 
, Russanova, V., Ogryzko, V. V., Gabriele, L. , Howard, B. H. , and Ozato, 

K. (1997) A histone deacetylase inhibitor potentiates retinoid receptor 

action in embryonal carcinoma cells. Proc. Natl. Acad. Sci. USA 94: 11 
295-11300; Inokoshi, J., Katagiri, M. , Arima, S. , Tanaka, H. , Hayashi, M 
., Kim, Y. B. , Furumai, R. , Yoshida, M. , Hprinouchi, S. , and Omura, S. ( 
1999). Neuronal differentiation of Neuro 2a cells by inhibitors of cell 
progression, trichostatin A and butyrolactone I. Biochem. Biophys. Res. 

Commun. 256, 372-376; Wang, J., Sauntharara j ah, Y. , Redner, R. L. , and 
Liu, J. M. (1999) Inhibitors of histone deacetylase relieve ETO-mediated 

repression and induce differentiation of AML1-ET0 leukemia cells. Cane 
er Res. 59: 2766-2769; Munster, P. N. , Troso-Sandoval , T., Rosen, N. , Ri 
fkind, R. , Marks, P. A., and Richon, V. M. (2001) The histone deacetylas 
e inhibitor suberoylanilide hydroxamic acid induces differentiation of h 
uman breast cancer cells. Cancer Res. 61: 8492-8497; Ferrara, F. F. , Fa 
zi, F. , Bianchini, A., Padula, F., Gelmetti, V., Minucci, S. , Mancini, M 
., Pelicci, P. G. , Lo Coco, F. , and Nervi, C. (2001) Histone deacetylase 
-targeted treatment restores retinoic acid signaling and differentiation 

in acute myeloid leukemia. Cancer Res. 61: 2-7; Gottlicher, M. , Minucc 
i, S. , Zhu, P., Kramer, 0. H. , Schimpf, A., Giavara, S. , Sleeman, J. P., 

Lo Coco, F. , Nervi, C. , Pelicci, P. G. , and Heinzel, T. (2001) Valproic 

acid defines a novel class of HDAC inhibitors inducing differentiation 
of transformed cells. EMB0 J. 20: 6969-6978) » iot, ^$&W<Dik<g-%>)l$ 
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[0 0 2 5] 

£tz, imAC*lfl#1-*"ft#*tt, ]fo«r£&lfi#^&fc^&$*LTV>& (Kim, 
M. S. , Kwon, H. J., Lee, Y. M. , Baek, J. H. , Jang, J. E. , Lee, S. W. , M 
oon, E. J., Kim, H. S. , Lee, S. K. , Chung, H. Y. , Kim, C. W. , and Kim, K 
. W. (2001) Histone deacetylases induce angiogenesis by negative regulat 
ion of tumor suppressor genes. Nature Med. 7, 437-443; Kwon, H. J., Kim 
, M. S. , Kim, M. J., Nakaj ima, H. , and Kim, K. W. (2002) Histone deacety 
lase inhibitor FK228 inhibits tumor angiogenesis. Int. J. Cancer 97, 290 

-296) o iot, *fpj3 (Dit^tm it „ unmm & tLxi>mm~c%&o 

[0 0 2 6] 

£ tz, *§&W<D4k&tol\t^ cOHDAC<7) o HDAC 1 , 4 £ fzlt 6 tcMLTSfi 
v^a*Mtt*^ , to *<Dlztb^ HDAC 1 , 4i fcl± 6 fcfeB L 

/j^k*>, hdac i , 4Sfci±6;m£Lfceafeaajs,fc, ttssasasiau 

[0 0 2 7] 

t /c, 1&tm«>4t&tol* l>"fS<i >^>DNA^ f-MtM^J t$Fmir2> £ 
[0 0 2 8] 

^mmumttzit^mum^mcxmnx^, w*.^ mm, m\ 

[0 0 2 9] 
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[0 0 3 0] 

*°'J T;vn-;K #l|xJf ynevv^'j rr — ;k ^ij .r.^-p>^ij rr- 
A\ i&te&J , M x. If 80™, HC0-50 b \%m L T & <£ 

[0 0 3 1] 

$u I^tFV^Aff^ fe*ffc2!U #UxJi\ li^a^^f^, Mx. 
[0 0 3 2] 

MttTii, 0Ux.if, &st#M> mM.wmm, mmwrns., msL&^m&i? 

F"JffiH\ fcliJIWWlcS^tAii^iS, Sfc, 

10 0 3 3] 
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#S60kgfctT) K*5V>Tt± % SM* % ia^^^0.01/6^30mg> if t L < lii|i!)0. 1 
<b 20mg. X L < t±ftO. 1 ^ 10mg*IK Sr £ i 0 & O 5&*8f 

fR£"tr&£ t^pLbti&o %<Dm%l}<r)i§s / ki>, #*60kg^/c 0 K&*Lfc*. & 

[0 0 3 4] 

. MiHHtl, S4^Si:io-C«S4-5^ ^£{M#^A (#M60kgh 

[0 0 3 5] 

2-amino-6-bromohexanoic acid^r TAb6j i: x 2-amino-6-acetylthiohexanoic a 
cid^: rAm6(Ac)J > 2-amino-6-(3' ,3' ,3* -trif luoracetonylthio)-hexanoic 
acid£r rAm6(Tfacet)J ^ 2, 8-diaminooctanoic acid£: TA2ocJ > 2-amino-7-dim 
ethylphosphonylheptanoic acid& TAphJ > a -ami no suberic acid& TAsuJ -> f 
ormylft^r TForJ > homolysine^r THlyJ ,, 2-amino-8-oxo-9, 9, 9-trif luoronona 
noic acidt: TTfrnJ ^ 0-methyl tyrosine^ PTyr(Me)] ^ 2-amino-8-oxo-9, 9, 10, 
10, 10-pentaf luorodecanoic acidtr TPfeJ pipecolic acidtr TPipJ £ffi£-i"o 
[0 0 3 6] 

Mti&m I. eye 1 o (-L-Asu (OMe) -D-Tyr (Me) -L-1 1 e-D-Pro-) <7>&J& 
Wtff<D-%feX~&%, t7tcyclo(-L-Asu(0Bzl)-D-Tyr(Me)-L-Ile-D-Pro-) (0. 150 
niniol, 100 mg) «r MeOH (1 ml) K'SMLfZo 4 N HCl/v* > (50 fx 1) £ 
DPx., Miat? 8 Sfflft|L/: 0 U v V ij Y y 4 

-till, 7*-A^|fl9Ki*||fc (column: Merck Kiesekgel 60 3>1.5xl 
5 cm, eluent: CHCl3/Me0H, 99/1) 0 65 mg (0.113 mmol, 76%) o 
[0 0 3 7] 
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HWJ2. cyclo(-L-Lys(For, OH)-D-Tyr(Me)-L-Ile-L-Pip-) £ i t/cyclo(-L 
-Lys(For, OH)-D-Tyr(Me)-L-Ile-D-Pip-) O^Jjfc 

(1) Ac-DL-Ab6-0tBuCD£-J& 

Ac-DL-Ab6-0H (1.26 g, 50 mmol) £DCM (100 ml) Kfeffi t, Md@£ (l ml) 
*tJPx.^o 7R<%T> -fvrfVV^ (50 ml) £i&£&<^ ^fi-e 11BTOS 

L/co 4% R@f7jc^^- h ^-A7)cv#m (so mi) *Jn£fe^ tiit^ y/f 

A7jQ#m, mu^m^^rtL^cK 3 HIi5fci£U ffifflfc^ ^ * v -7 A t?fe*^ DCM 

(column: Merck Kieselgel 60 $5.0x10 cm, eluent: CHCI3 /MeOH, 49/1) e 
TLC: Rf, 0.8 (CHCl 3 /Me0H, 49/1) 0 iR» 9.25 g (30.1 mmol, 60%) o 
[0 0 3 8] 

(2) Ac-DL-Lys(0Bzl)-OtBu <7)&f& 

Ac-DL-Ab6-0tBu (9.25 g, 30 mmol) (120 ml) H*#^U 0-^ 

>y>tFn^ryjV7ry« (9.58 g, 60 mmol) £J:m)IEA (20.9 ml, 12 
0 mmol) £2)Dx.> 80"C X 4B P^Mfct^To £ 0 ftSt^HL, WM^^X 

famt/co 4% ^^tk^ b v «7AtKv§^ m@7K-e 1 @fo^L/:t, m. 

J: o xmU U ytJ7 7°tOg^!|W: (column: Merck Kieselgel 60 <P5 
.0x22 cm, eluent: CHCl 3 /MeOH, 49/1) o TLC: Rf, 0.3 (CHCl3/Me0H, 49/1) 0 
1|XS 5.13 g (14.6 mmol, 49%) 0 
[0 0 3 9] 

(3) Ac-DL-Lys (For, 0Bzl)-0tBu <D-£j& 

7XJ%TAc-DL-Lys(0Bzl)-0tBu (4.01 g, 11.5 mmol) (58 ml) *3 J; C^#E 

7jcW (5.4 ml, 50 mmol) £fl[]x.s 1 B#P«#Lfc 0 BtJ£$t£i»U ffsgia. 
f;vt'itBL/: 0 3 07Kv5fcfJU ^ * V * A U Si^^^^L 

fco v V # Yfr ^ny^7"77^ tfl U is n y g (col 
umn: Merck Kieselgel 60 #3.4x20 cm, eluent: CHCl3/Me0H, 99/1) 0 TLC: Rf 
, 0.45 (CHCl3/Me0H, 49 1) 0 3.27 g (8.53 mmol, 75%) 0 
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[0 0 4 0] 

(4) Ac-DL-Lys (For, 0Bzl)-0H <D&J& 

Ac-DL-Lys (For, 0Bzl)-0tBu (3.27 g, 8.53 mmol) KTFA (9 ml) £flnx-> ^ 

[0 0 4 1 ] 

(5) Boc-L-Lys(For, 0Bzl)-0H <D&m 

Ac-DL-Lys (For, 0Bzl)-0H (8.53 mmol) (2 ml) CilSL, 2 N 7.RS& 

ffc^ h V ^ A7to§v&£fflv*T*#?j£OpH£ 7 tlp^L^o M^^'^ b67M^ 
(7 mg) Aspergillus genus 75 7 7-/7-^ (260 mg) £JDx., 40 °C 

t-|ttL/; 0 RJ»£5 ml 3; T7« U (5 ml) £Jn;L7Co * 

<£T Boc 2 0 (1.86 g, 8.52 mmol) £ <fc Et 3 N (1.79 ml, 12.8 mmol) £iQx., 

6 nmm$Ltz 0 v**^>£^*u mm^m^^xmmLtzo 10% ? 

fr*^LXWVi(nmm*ntZo Urn 2.34 g (6.15 mmol, 100%) o 
[0 0 4 2] 

(6) Boc-L-Lys (For, 0Bzl)-OTmse <D^Wu 

Boc-L-Lys (For, 0Bzl)-0H (2.34 g, 6.15 mmol) iSXXf Tmse-OH (1.76 ml, 1 
2.8 mmol)£DCM (3 ml) Kig#U tK^T DMAP (15 mg, 0.62 mmol) DC 
C (1.52 g, 7.38 mmol) £#Dx.. 10 mfflMWLtz 0 R&m*il£ML, ?m.*m 

m^frx-mmLtzo 10% ?^>m&mM, 4% ^7jqi^M;?A7jc*#$u 

@*Ltco ^tfv^^n^h^^-^ffigU ffifti<DUffiMZn?z (colu 
mn: Merck Kieselgel 60 #2.4x20 cm, eluent: AcOEt/hexane, 1/4) 0 TLC: Rf, 
0.5 (CHCl 3 /Me0H, 99/1) o JRfl: 338 mg (0.7 mmol, 11%) 0 
10 0 4 3] 

(7) Boc-L-Ile-DL-Pip-OBzl <7)&m 

Boc-L-Ile-OH • I/2H2O (2.88 g, 12 mmolK HC1 • H-DL-Pip-OBzl (2.55 g, 10 
mmol) HOBt-H^O (2.30 g, 15 mmol) £DMF (10 ml) KtWHU tK^ 
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T Et 3 N (1.4 ml, 10 mmol) DCC (3. 1Q g, 15 mmol) &Jnx.fco -Bfe3t 

L , iSv ^ * -> * a -c*£*MgU * U7*-A^@ Wife 

*f»fco a* 3.79 g (9.1 mmol, 91%) 0 
[0 0 4 4] 

(8) Boc-D-Tyr (Me) -L- I le-DL-Pip-OBzl <D&$L 

Boc-L-Ile-DL-Pip-OBzl (2.64 g, 6.1 mmol) K2R#T TFA (4 ml) fcinx., 3 
OfrWBclKLfco TFA £^*L/rfL Boc-D-Tyr (Me) -OH (2. 16 g, 7.3 mmol) & 

HOBt -H 2 0 (1.40 g, 9.15 mmol) fcimx., DMF (10 ml) fci&fllLfco 
T HBTU (3.47 g, 9.15 mmol) iSilF Et3N (3.51 ml, 25 mmol) £jjn£. 1 B# 

til It7t-At<^i65t ; l:#7t (column: Merck Kieselgel 60 4)5.0x12 
cm, eluent: CHCl 3 /MeOH, 99/1) 0 TLC: Rf, 0.75 (CHCl 3 /Me0H, 9/1) o a* 2.4 
5 g (4.02 mmol, 66%) 0 
[0 0 4 5] 

(9) Boc-D-Tyr (Me) -L-Ile-DL-Pip-OH <7>&Wu 

Boc-D-Tyr (Me) -L-ILe-DL-Pip-OBzl (2.45 g, 4.02 mmol) (10 m 

1) KiStfU Pd-C (500 mg) £#|]/L> 7Kft#ffl^T\ Mil"C 3 H#W*#Lfc 0 

rj&«sb& Pd-c * mm u * * ; - ;v * ®* u7*-a vt<D i * 

JRS 1.98 g (3.81 mmol, 95%) 0 
[0 0 4 6] 

(10) Boc-D-Tyr (Me) -L-Ile-DL-Pip-L-Lys (For, 0Bzl)-0Tmse <D&j& 
7\a%~T Boc-L-Lys (For, 0Bzl)-0Tmse (338 mg, 0.7 mmol) &-TFA (1 ml) 

30 ^tlL/; fl TFA «r®*Lfc&, Boc-D-Tyr (Me) -L-Ile-DL-Pip-OH (363 
mg, 0.7 mmol) iS-tO* HOBt • H2O (160 mg, 1.05 mmol) 4riPx.^ DMF (1 ml) \Z 
mBLtZo 7K&T HBTU (398 mg, 1.05 mmol) ^itF Et 3 N (0.41 ml, 2.9 mmol 
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v *)*l!S£U 7 (column: Merck Kie 

selgel 60 $1.5x12 cm, eluent: CHCl3/le0H, 99/1) 0 TLC: Rf, 0.3 (CHCI3/M 
eOH, 49/l)o 485 mg (0.55 mmol, 79%) 0 

[0 0 4 7] 

(11) TFA • H-D-Tyr (Me) -L-I le-DL-P ip-L-Lys (For, 0Bzl)-0H <D&]& 
Boc-D-Tyr(Me)-L-Ile-DL-Pip~L-Lys(For, 0Bzl)-0Tmse (485 mg, 0.55 mmol) 

£DMF (0.5 ml) KigflIU 1 M TBAF/THF (2.2 ml, 2.2 mmol) *lMZ-, £iBLT? 

30 ^i&ttLfco atsfs*autu ^s^w^^^-^-eJsaiL/^o 10% t^w. 

4ra*L^ 0 CtUC, 7 R<£TTFA (2 ml) fciPx., 30 MfL^o TFA £@:£L 

89 mg (0.55 mmol, 100%) 0 
[0 0 4 8] 

(12) cyclo(-L-Lys(For, 0Bzl)-D-Tyr (Me)-L-Ile-L-Pip-) i3 J; tfcyclo (-L-L 
ys(For, OBzl)-D-Tyr(Me)-L-Ile-D-Pip-) <D&$L 

TFA • H-D-Tyr (Me) -L-I le-DL-P ip-L-Lys (For, 0Bzl)-0H (489 mg, 0.55 mmol) 
£ DMF (5 ml) KmMLtz Q DMF (275 ml) ±MZf- h y^~/^ K/DMF MWi 

(1 ml), HATU (63 mg, 0.16 mmol) 0.076 M DIEA/DMF (1 ml) £ 

^*^m^-f-^*e^ffiL7t 0 10% ^^>^7KM> 4% ^tMS^HJ^A 

- (LDLL-# H X V s LDLD-#0 Ofr8££frV\ ^tl^tl? * § 

(column: Merck Kieselgel 60 O 1.5x35 cm, eluent: CHCl3/Me0H, 99/1) 0 L 
DLL-#: Jptft 88 mg (0.13 mmol, 24%), TLC: Rf, 0.8 (CHCl3/Me0H, 9/1), RP- 
HPLC retention time: 22.44 min (column: WakoPak C18 04.6x150 mm, eluent 
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: CH3CN 10-100%/0. 1% TFA linear gradient over 30 min, flow rate: 1 ml/mi 
n) 0 LDLMfc: iRfi 92 mg (0.14 mmol, 25%) > TLC: Rf, 0.9 (CHCl3/Me0H, 9/1 
K RP-HPLC retention time: 24.59 min (column: WakoPak C18 04.6x150 mm, 
eluent: CH3CN 10-100%/0. 1% TFA linear gradient over 30 min, flow rate: 1 
ml/min) 0 

[0 0 4 9] 

(13) cyclo(-L-Lys(For, OH)-D-Tyr(Me)-L-Ile-L-Pip-) <D&& 
cyclo(-L-Lys(For, OBzl)-D-Tyr(Me)-L-Ile-L-Pip-) (88 mg, 0.13 mmol) £ 

(2 ml) izmmV, Pd-C (100 mg) £Jnx-> 7kJt#H^CT\ m.UT 1 

m&fmLtzo Pd-c zmMLs * ? ; -^z^Ltzo <Mmm&ft^K e-fe 

&M*ntZo JR* 76 mg (0.13 mmol, 100%) o RP-HPLC retention time: 17.78 
min (column: WakoPak C18 #4.6x150 mm, eluent: CH3CN 10-100%/0. 1% TFA li 
near gradient over 30 min, flow rate: 1 ml/min) 0 FABMS (matrix: 2, 2' -d 
ithiodiethanol) : m/z, 574.3228 [M+H]+ (Calcd. , 573.3163, C29H4307N5) o 
[0 0 5 0] 

(14) cyclo(-L-Lys(For, OH) -D-Tyr (Me) -L-I le-D-P ip-) <D&& 
cyclo(-L-Lys(For, OBzl) -D-Tyr (Me) -L-I le-D-P ip-) (92 mg, 0.14 mmol) £ 

(2 ml) tzmMLfZo Pd-C (100 mg) 7KfR#B$Cr\ MrSt? 

1 mmWkWLtZo HPLC KXKfcmWM, Pd-C £zt^U ^y-^fc^rL 

tzo m$H&.m*n^, ^m^ntz 0 urn 75 mg (0.13 mmoi, 93%) 0 rp-hplc 

retention time: 19.57 min (column: WakoPak C18 #4.6x150 mm, eluent: CH 
3CN 10-100%/0.1% TFA linear gradient over 30 min, flow rate: 1 ml/min) 0 
FABMS (matrix: 2, 2' -dithiodiethanol) : m/z, 574.3230 [M+H]+ (Calcd., 57 
3.3163, C 2 9H4307N5)o 
[0 0 5 1] 

MtMM 3 . eye 1 o (-L-H 1 y (For , OH) -D-Tyr (Me) -L-I 1 e-L-P ip-) 23 <fc L^cyc 1 o (-L 
-Hly(For, OH)-D-Tyr(Me)-L-Ile-D-Pip-) <D&j$, 
( 1 ) Boc-L-Ab7-0Tmse (D<&]& 

Boc-L-Ab7-0H (2.7 g, 8.3 mmol) &£V? Tmse-OH (2.37 ml, 16.6 mmol) £ 
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DCM (4 ml) K&JRU 7jc<^T DMAP (101 mg, 0.83 mmol) &£Z>* DCC (2.05 g, 
9.96 mmol) £#0;i, 6 B#H*#Lfco R*&fK*ift«U IfeBtx^T^Wfcfr 

ofco 10% 4% j^m7jc#^- h V a mvkMfcx^ 

yiV?D7K7 7^ --CfflMR U fftflitf) @ bmznfz (column: Merck Kiese 
lgel 60 4)3.4x20 cm, eluent: AcOEt/hexane, 1/8) 0 TLC: Rf, 0.85 (CHCI3/M 
eOH, 49/l)o WM. 1.92 mg (4.54 mmol, 55%) 0 
[0 0 5 2] 
( 2 ) *fm 0-^ > v;v t K n#y7 5 

0-^>v;wt: >ia@t±a (3.19 g, 20 mmol) Han*jVA(: 

*&#u 4% ^m7X^^- h ^ a u naw- > v * a -csa*^ * 

nn*;VA4§iU 0 (20 ml ) H^JULfeo —^ftftTX-mXEE 

m (7.5 ml, 80 mmol) Z*?m (40 ml) tC^Px. 30 frmWMLfZo ZtlK^ ±fg 

iu ^^m^^TSimLTCo 10% ^.xv&Tkigflu 4% 

B6^£#7c (column: Merck Kieselgel 60 <D5.0xl2 cm, eluent: AcOEt/hexa 
ne, 1/1) o TLC: Rf, 0.3 (CHCl3/Me0H, 49/1) 0 i&* 1.69 g (11.2 mmol, 56%) 

O 

[0 0 5 3] 

(3) Boc-L-Hly(For, 0Bzl)-0Tmse <D<&f& 

Boc-L-Ab7-0Tmse (846 mg, 2.0 mmol K 3r@| 0-^5^ V )VM Kn^y;i/7 5 K 
(453 mg, 3.0 mmol). 3"Mfc#V*A (166 mg, 1.0 mmol) 43 J: tflftBI* V * A 
(1.20 g, 8.0 mmol) £4te 7 K7-fe h > (40 ml) K?g#U 90°C 4 Bffl&ftC 

fcftofco RlSffiittaa^ felL^o v^7^l^-x;VTj|iim U 0.5 N yjc®& 
ft-*- h V *A*j£jft-e 1 Hk 2 B«fci£Lfc^ ^TK^m-T- h V * AT' 

^tL> v f ^ < f-;i/Jc-T-;i/*^*L7to y'J*y;^D7^77^f||IL 

. $M£<£>B#J^£#fc (column: Merck Kieselgel 60 $2.4x15 cm, eluent: Ac 
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OEt/hexane, 1/3) o TLC: Rf, 0.5 (CHCl3/MeOH, 49/1) o IX* 235 mg (0.48 mm 
ol, 24%) o 

[0 0 5 4] 

(4) Boc-D-Tyr(Me)-L-Ile-DL-Pip-L-Hly(For, 0Bzl)-0Tmse <D&J& 
7X^TBoc-L-Hly(For, 0Bzl)-0Tmse (235 mg, 0.48 mmol) &CTFA (l ml) £Jn 

30 ^ftgLfCo TFA £|g*L7^ Boc-D-Tyr(Me)-L-Ile-DL-Pip-0H (233 
mg, 0.45 mmol) £ «k t>* HOBt • H2O (110 mg, 0.72 mmol) SriPx., DMF (1 ml) 
KiSFflfLfco ?K<%T HBTU (273 mg, 0.72 mmol) &ZTfE.t$H (0.27 ml, 1.9 mmo 
1) IfhUTLs 1 ^Ff^m^LfCo RJ&ifc£ift*f U ^trSt-xf-^^^tfco 1 

0% *JC>8fofci&f£, 4% ^7K^-7- h 'J ? A 7jC?#$U l&fD^TK-e^tL^^l 3 

v h y ^ -T?ffi-M U 7 i (column: Merck Kieselge 

1 60 $2.4x20 cm, eluent: CHCl3/le0H, 99/1) 0 TLC: Rf, 0.65 (CHCl3/Me0H, 
9/1) o I|X* 289 mg (0.32 mmol, 71%) 0 
[0 0 5 51 

(5) TFA • H-D-Tyr(Me)-L-Ile-DL-Pip-L-Hly(For, 0Bzl)-0H <D&J& 
Boc-D-Tyr(Me)-L-Ile-DL-Pip-L-Hly(For, 0Bzl)-0Tmse (289 mg, 0.32 mmol) 

& DMF (1 ml) Kmm 1 M TBAF / THF (0.7 ml, 0.7 mmol) 30 

L/io .ItUl, 7kitT TFA (3 ml) £iPx_, 30 frfttULtZo TFA £^*L*:?lt 
, V^)V^-7-)Vi5X.X>^'m^-^)V^t\\^X^(Dm^%tz 0 JR* 261 m 
g (0.32 mmol, 100%) 0 
[0 0 5 6] 

(6) cyclo(-L-Hly(For, 0Bzl)-D-Tyr (Me)-L-Ile-L-Pip-) id J: t^cyc 1 o (-L-Hly 
(For, OBzl)-D-Tyr(Me)-L-Ile-D-Pip-) <D&fc 

TFA • H-D-Tyr (Me) -L-1 1 e-DL-P ip-L-H 1 y (For, 0Bzl)-0H (261 mg, 0.32 mmol) 
* DMF (3 ml) Cilflfco DMF (270 ml) ±15 T" h y^^- K/DMF 

(1 ml), HATU (62 mg, 0.16 mmol) fcitf 0.075 M DIEA/DMF ^ (l ml) * 
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0 n^-x^-cwimu io% ?^>m7.KMu 4% ru^A7KvM 

^SrL/io v»; iJY)V? wr V ^77 -f vT^fVtv- (LDLL- 

flfcfcitf LDLD-#) (Dfrm&ff^fc (column: Merck Kieselgel 60 * 1.5x36 c 
m, eluent: CHCl3/Me0H, 99/1) 0 LDLL-# : i\JM 61 mg (0.090 mmol, 28%), TL 
C: Rf, 0.55 (CHCl3/MeOH, 9/1), RP-HPLC retention time: 22.40 min (column 
: YMC-Pack C8 $4.6x150 mm, eluent: CH 3 CN 10-100V0. 1% TFA linear gradie 
nt over 30 min, flow rate: 1 ml/min) 0 LDLD-# ; l[£j£ 60 mg (0.089 mmol, 2 
8%), TLC: Rf, 0.65 (CHCl 3 AIe0H, 9/1), RP-HPLC retention time: 24.29 min 
(column: YMC-Pack C8 $4.6x150 mm, eluent: CH3CN 10-100%/0. 1% TFA linear 
gradient over 30 min, flow rate: 1 ml/min) 0 
[0 0 5 7] 

(7) cyclo(-L-Hly(For, OH) -D-Tyr (Me) -L-I le-L-P ip-) <D^J& 
cyclo(-L-Hly(For, OBzl) -D-Tyr (Me) -L-I le-L-Pip-) (61 mg, 0.090 mmol) £ 

Mm (2 ml) K-mffiLfZo Pd-C (100 mg) KM*., 7KSf#B^Tr\ MUT 1 B# 

mtmLtzo Pd-c fcaaau mm^^Ltz 0 mk&m&n^ 

fz 0 48 mg (0.082 mmol, 91%) 0 RP-HPLC retention time: 16.02 min (col 
umn: WakoPak C18 $4.6x150 mm, eluent: CH3CN 10-100%/0. 1% TFA linear gra 
dient over 30 min, flow rate: 1 ml/min) 0 FABMS (matrix: 2, 2' -dithiodoe 
thanol): m/z, 588.3379 [M+H]+ (Calcd. , 587.3319, C3oH450 7 N5) 0 
10 0 5 8] 

(8) cyclo(-L-Hly(For, OH) -D-Tyr (Me) -L-I 1 e-D-P ip-) <D&m> 
cyclo(-L-Hly(For, OBzl) -D-Tyr (Me) -L-I 1 e-D-P ip-) (60 mg, 0.089 mmol)* 

(2 ml) KmffiL, Pd-C (100 mg)£Jj[]x., 7X^#H^T, Mfi-eiH# 

m l tz o Pd-c £ zfi® l , * * j -)v^^vtzo <Mmm & ft v \ e -fe 

£#7^ 0 l\Xm 38 mg (0.065 mmol, 73%) 0 RP-HPLC retention time: 18.68 min 
(column: WakoPak C18 $4.6x150 mm, eluent: CH3CN 10-100%/0. 1% TFA linear 
gradient over 30 min, flow rate: 1 ml/min) 0 FABMS (matrix: 2, 2' -dithi 
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odiethanol) : m/z, 588.3388 [M+H]+ (Calcd., 587.3319, 030^507^)0 
[0 0 5 9] 

HJ&$I4. cyclo(-L-Hly(For, OH)-D-Tyr(Me)-L-Ile-L-Pro-) <D&]& 

(1) Boc-L-Ab7-0Tmse 

Boc-L-Ab7-0H (1.46 g, 4.5 mraol) £ J: Xf Trase-OH (0.77 ml, 5.4 mmol) £ 
DCM (10 ml) izmML, 7Ki^TTDMAP (55 mg, 0.45 mmol) 3s£Zf DCC (1.1 g, 
5.4 mmol) ZUUZ-, 16 m%ffiWLfz 0 $f«f£^*U SfeBft^ fcB L o 
10% ^JC.>^7jc}§?T£> 4% ;"tM7jc^f h V «7 A7Kv»> 3 

m Sfcif - L , y ^v">a -eS£*$u li^-*- £ L 0 y # y >p * u 

•7h^9 7>f-^ffliiU W^g^&^c (column: Merck Kieselgcl 60 
<D3.4x30 cm, eluent: CHCl3) 0 TLC: Rf, 0.95 (CHCl3/Me0H, 9/1) 0 1.25 
g (3.0 mmol, 67%) 0 
[0 0 6 01 

(2) Boc-L-Hly(For, 0Bzl)-0Tmse <D&J& 

Boc-L-Ab7-0Tmse (2.3 g, 5.5 mmol), *fWt O-^^v^Vt: K )V * > )V T 5 K ( 
1.45 g, 9.6mmolK 3 V A (465 mg, 2.8 mmol) £ £ HBft * V V A 

(3.04 g, 22 mmol) ZMfcT* h > (50 ml) 90°C t? 36 B#KMt 

^^f oTZo iiLfco yxfiVi-rJK'ililL, 0.5 N tKM 

(column: Merck Kieselgel 60 3>3.4x30 cm, eluent: CHC1 
3/MeOH, 49/l)o TLC: Rf, 0.4 (CHCl3/MeOH, 49/1) 0 W*. 1.33 g (2.7 mmol, 4 
9 30o 

[0 0 6 1] 

(3) Boc-L-Ile-L-Pro-OBzl <D&J& 

Boc-L-Ile-OH • 1/2 H2O (1.19 g, 5.0 mmol) &£Zf HC1 • H-L-Pro-OBzl (1.0 
2 g, 5.0 mmol) &DMF (10 ml) fcjfitfffU 7]c<£T HOBt • H2O (765 mg, 5.0 mmo 
lh DCC (1.24 g, 6.0 mmol) $$£XMt$l (0.7 ml, 5.0 mmol) *M?l 16 ftffl 
mWLtZo U ^«r^m^^^T*»mtfCo 10% * jr. >MfcmWL, 
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U -/EM^iMf&lffc (column: Merck Kieselgel 60 $3.4x30 cm, eluent: 
CHCl 3 /MeOH, 49/1) 0 TLC: Rf, 0.8 (CHCl 3 /MeOH, 19/1) 0 1.00 g (2.6 mmo 
1, 52 %) Q 

[0 0 6 2] 

(4) Boc-D-Tyr(Me)-L-Ile-L-Pro-OBzl (D^J& 

7K^TBoc-L-Ile-L-Pro-0Bzl (1.00 g, 2.6mmol) ICTFA (4 ml) ££nx_s 30 
^K^fet7t 0 TFA £@*U «JET-C*£*feL7to -^£DMF (6 ml) Y#t? L 
> Boc-D-TyrC.Ic)-OH (770 nig, 2.6 ramol) fciDx., $V»T7jc*£THQBt • H 2 0 (597 
mg, 3.9 mmolK HBTU (1.50 g, 3.9 mmol) is XX/ Et 3 N (0.88 ml, 6.3 mmol) 

*^px i6 mmw.WLtz 0 Kfcmzmmu ^f^-eimL^, 10% ^> 

-f - Tlf S£ U "7 *-A*fc<Z)Bfi«j«fe&|| f z (column: Merck Kieselgel 60 <D3.4 
x30 cm, eluent: CHCl3/MeOH, 99/1) 0 TLC: Rf, 0.45 (CHCl3/MeOH, 19/1) 0 
m 1.17 g (2.06 mmol, 79 %) Q 
[0 0 6 3] 

(5) Boc-D-Tyr(Me)-L-Ile-L-Pro-OH <7>^J& 

Boc-D-Tyr(Me)-L-Ile-L-Pro-OBzl (595 mg, 1.0 mmol) £p< (10 ml) 

fc$g#U Pd-C (200 mg)£2jn*-, fcm&mMTX* 3 B#P B m#L£o Pd-C 

«U * ? S -JVZjg&L, y *-&WKDMMi®}ZnfZo 380 mg (0.8 mmo 
1, 80%) 

[0 0 6 4] 

(6) Boc-D-Tyr(Me)-L-Ile-L-Pro-L-Hly(For, 0Bzl)-0Tmse <D&J& 

7ki$T Boc-L-Hly(For, 0Bzl)-0Tmse (394 mg, 0.8 mmol) \Z TFA (2 ml) & 
iDx., 30 WU; 0 TFA £@i:U «E*S»tfeo DMF (2 ml) 

V#fi?U Boc-D-Tyr(Me)-L-Ile-L-Pro-OH (380 mg, 0.8 mmol) £2)Dx.* tK^T H 
OBt -H 2 0 (183 mg, 1.2 mmolK HBTU (461 mg, 1.2 mmol) &XXJ 1 Et 3 N (0.23 m 
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1, 1.6 nmol) Ztinlt 16 B#H0«L7c o U ItfxfiVfiffiL 

> 10% ^^>^7Kv#^ 4% &kWtfc&1- h V «7 AtKvM. l&fO^TKT^tL-rtL 
3 0Sfc}£U «S&^ * S' * A -C*aft& % Sfcm^^&^Lfco vU*^^ 
OYf^77^-Tlff U "7 ^--A^g^tJ*^^ (column: Merck Kiesel 
gel 60 $3.4x30 cm, eluent: CHCl3/MeOH, 99/1) 0 TLC: Rf, 0.6 (CHCl3/MeOH, 
19/1) o USt 470 mg (0.55 mmol, 69 %) c 
[0 0 6 5] 

(7) TFA * H-D-Tyr(Me)-L-Ile-L-Pro-L-Hly(For, 0Bzl)-0H <D&J& 
Boc-D-Tyr (Me) -L-I 1 e-L-Pro-L-Hl y (For, OBz 1 ) -OTmse (470 mg, 0 . 55 mmo 1 ) 

&DMF (2 ml) Kmn^-&, 1 M TBAF/THF (1.9 ml, 1.9 mmol) £in£M^T? 2 

m tk-c fi^fti 3 in m ; & l , m&y v * -> ^ a ^wm%., mt*- * ;v z s * t 

fco CtUd^T TFA (2 ml) £#n£> 30 ^BcKLfco TFA yxfjV 
^-x;V&}jn£T6'fe.^£o£t#7Co JRi 437 mg (0.55 mmol, 100%) o 
[0 0 6 6] 

(8) cyclo(-L-Hly(For, 0Bzl)-D-Tyr(Me)-L-Ile-L-Pro-) <D&&u 

TFA • H-D-Tyr(Me)-L-Ile-L-Pro-L-Hly(For, 0Bzl)-0H (437 mg, 0.55 mmol) 
£ DMF (5 ml) KmffiLtZo DMF (160 ml) i^K-LIBx h 9^7*- K/DMF ( 
1 ml), HATU (63 mg, 0.017 mmol) i3j;t>U057 M DIEA/DMF (1 ml, 0.33 

mmol) Zla*., 30 5Mft#Lfco 3 ®«^L*:^ 

*§Lfco ifxf ;i,titli 10% ^-x^BfcMgiBu 4% ItMTK^^ h V -7 A 

column: Merck Kieselgel 60 <I> 1.5x30 cm, eluent: CHCl3) 0 TLC: Rf, 0.55 (C 
HC13/MeOH, 19/1) o JR* 160 mg (0.24 mmol, 44%) 0 RP-HPLC retention time: 
7.2 min (column: Chromolith performance RP-18e, eluent: CH3CN 10-100X/0. 
1% TFA linear gradient over 15 min, flow rate: 2 ml/min) 0 HR-FABMS (matr 
ix: 2, 2' -dithiodiethanol): m/z, 664.3735 [M+H]+ (Calcd. , 663.3632, C36 
H50O7N5) o 
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[0 0 6 7] 

(9) cyclo(-L-Hly(For, OH) -D-Tyr (Me) -L-1 1 e-L-Pro-) <D&$. 
cyclo(-L-Hly(For, OBz 1) -D-Tyr (Me) -L-Ile-L-Pro-) (160 mg, 0.24 mmol) £ 
Wffl. (3 ml) Ctf t, Pd-fiHk*V *A (100 mg) £2jn£. 7K^#ffl^T> 

f- )lsVmMi1kLfZo 68 mg (0.12 mmol, 50%) o RP-HPLC retention time: 6 
.2 min (column: Chromolith performance RP-18e, eluent: CH3CN 10-100%/0. 1 
% TFA linear gradient over 15 min, flow rate: 2 ml/min) 0 HR-FABMS (matri 
x: 2, 2' -dithiodiethanol) : m/z, 574.3259 [M+H] + (Calcd. , 573.3153, C2 
9H44O7N5) o 

[0 0 6 83 

H«!l5. cyclo(-L-Hly(For, OH)-D-Tyr(Me)-L-Ile-D-Pro-) (D^ffr 

(1) Boc-L-Ile-D-Pro-OBzl <D&J& 

Boc-L-Ile-OH • 1/2 H2O (1.39 g, 6.0 mmol) &£V? HC1 • H-D-Pro-OBzl (956 
mg, 4.0 mmol) £DMF (10 ml) K'SffiL, zK^T HOBt • H2O (613 mg, 4.0 mmo 
1), DCC (1.24 g, 6.0 mmol) feJ:^ Et3N (0.70 ml, 4.0 mmol) ZM?L 8 
mWLtZo KBmZilkML, WtM*- "Cjfl ft} L . 10% ^>^tM#$U 4% #t 

$M£%=M#£: (column: Merck Kieselgel 60 03.4x30 cm, eluent: CHCl3/MeOH 
, 99 Do TLC: Rf, 0.92 (CHCl 3 /MeOH, 9/1) o iXft 1.63 g (3.38 mmol, 85%) o 
[0 0 6 9] 

(2) Boc-D-Tyr(Me)-L-Ile-D-Pro-0Bzl <0&J& 

7k<£TBoc-L-Ile-D-Pro-0Bzl (1.63 g, 3.38 mmol) K TFA (5 ml) fcfllJ;^ 3 
0 ^FIML^o TFA £^*U Mffif^L^o £*l£DMF (8 ml) fc$gfl?U B 
oc-D-Tyr (Me) -OH (1.50 g, 5.07 mmol) £ijnx^ ?X<tT HOBt • H 2 0 (518 mg, 3. 
38 mmol), HBTU (1.92 g, 5.07 mmol) ^ic^EtsN (2.37 ml, 16.9 mmol) 

x. 3 mmmwLtzo Kmmzmsu M^^-e»mu 10% ?*.>wi7m 
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*if£U 7 *-A;I£<^g#lt/&#*: (column: Merck Kieselgel 60 $3.4x30 cm 
, eluent: CHCl3/MeOH, 99/1) 0 TLC: Rf, 0.89 (CHCl3/MeOH, 9/1) 0 1.44 
g (2.42 mmol, 72 %)o 
[0 0 7 0] 

(3) Boc-D-Tyr(Me)-L-Ile-D-Pro-OH <n&$L 

Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (1.44 g, 2.42 mraol) % * $ J - )\s (12 ml 

) Kmmzit, Pd-c (150 mg) y^m^m^T, ist 5 nfp«*^t 

ofco Pd-C £»»U ^/-JV£^*U 7*-A^SW«l4:^o Wt 
1.21 g (2.4 mmol, 99%) 0 
[0 0 7 1 ] 

(4) Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Hly(For, 0Bzl)-0Tmse <D&J& 

7K<%T Boc-L-Hly(For, 0Bzl)-0Tmse (593 mg, 1.2 mmol) KTFA (5 ml) £fln 
30 TFA £@*U «Ef9»Lfc 0 DMF (3 ml) fcljg 

it. Boc-D-Tyr(Me)-L-Ile-D-Pro-0H (660 mg, 1.3 mmol) -Srjpx., tK^T HOB 
t -H20 (230 mg, 1.5 mmol). HBTU (760 mg, 2.0 mmol) &£Zf Et$l (0.56 ml, 
4.0 mmol) SriDx. 16 nmffiWLtz 0 K£>f^SlU if xf ^tiflil, 1 

o% ^ ji>gfoK?g^ 4% smftmi- h v 7A7X» la^n^^jc-e-ett-rtL 3 

■7>^7'f-'CiflSU 7t-A^O@fi«|^#^ (column: Merck Kieselge 
1 60 $3.4x30 cm, eluent: CHCl3/Me0H, 99/1) o TLC: Rf, 0.7 (CHCl3/MeOH, 9 
/Do JRS 830 mg (0.94 mmol, 83 %) G 
[0 0 7 2] 

(5) TFA • H-D-Tyr(Me)-L-Ile-D-Pro-L-Hly(For, 0Bzl)-0H <D^J& 
Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Hly(For, 0Bzl)-0Tmse (830 mg, 0.94 mmol) 

£DMF (2 ml) Ci$L, 1 M TBAF/THF (1.9 ml, 1.9 mmol) ^TJDx.. gz&T? 2 

tzo £*UC2k#T TFA (2 ml) &Jn;U 30 MfLf: c TFA 
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~ -r /I/ £ 2m x. T\ &&Wt^*ntZo JR*437 mg (0.78 mmol, 93%) c 
[0 0 7 3] 

(6) cyclo(-L-Hly(For, OBzl)-D-Tyr(Me)-L-Ile-D-Pro-) <D&J& 

TFA • H-D-Tyr(Me)-L-Ile-D-Pro-Hly(For, 0Bzl)-0H (437 mg, 0.78 mmol) £ 
DMF (5 mL) izmMLfZo DMF (160 ml) $>K±mT h^^7°^K/DMF ?ttf£ (1 m' 
1), HATU (89 mg, 0.23 mmol) 0.081 M DIEA/DMF ?M (1 ml, 0.47 mmo 

1) SrtJEIx^ ^at? 30 £i»L£ 0 Wm.<nmt* 5 ill9lL/:t, JxJfcjfcfc 
iftH&Lfco 10% * jc >@f 7kv#$u 4% F^7jcS-f h 

(column: Merck Kieselgel 60 $1.5x30 cm, eluent: CHCI3 ) c TLC: Rf, 0.65 
(CHC1 /MeOH, 9/1) 0 JR* 340 mg (0.51 mmol, 66%) o RP-HPLC retention time 
: 8.2 min (column: Chromolith performance RP-18e, eluent: CH3CN 10-100%/ 
0.1% TFA linear gradient over 15min, flow rate: 2 ml/min) 0 HR-FABMS (mat 
rix: 2, 2' -dithiodiethanol) : m/z, 664.3700 [M+H]+ (Calcd. , 663.3632, C3 

6 H 5007N5) o 

[0 0 7 4] 

(7) cyclo(-L-Hly(For, OH)-D-Tyr(Me)-L-Ile-D-Pro-) <D&)& 
cyclo(-L-Hly(For, OBzl) -D-Tyr(Me)-L-Ile-D-Pro-) (200 mg, 0.30 mmol) 

(3 ml) fc$gfl*U Pd-HSH^ V ^ A (100 mg) trflDx., 7jcSt#B 

^ct> iia-e 15 Btr^m^t^o vd-mm^vv^mmzmmLfz^ mm*® 

*L7t 0 afcttftjft-ce-fe^SrW^o a* 119 mg (0.21 mmol, 70%) 0 RP-HPLC 
retenrion time: 7.0 min (column: Chromolith performance RP-18e, eluent: 
CH3CN 10-100%/0.1% TFA linear gradient over 15min, flow rate: 2 ml/min) 
o HR-FABMS (matrix: 2, 2' -dithiodiethanol): m/z, 574.3229 [M+H]+ (Calcd 
., 573.3163, C29H4407N 5 ) o 
[0 0 7 5] 

cyclo(-L-A2oc(For, OH)-D-Tyr(Me)-L-Ile-L-Pip-) £«fcrfcyclo(- 
L-A2oc(For, OH)-D-Tyr(Me)-L-Ile-D-Pip-) <D&1& 
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( 1 ) Boc-L-Ab8-0Tmse <7)£-J& 

Boc-L-Ab8-0H (3.37 g, 10 mmol) $3X1/ Tmse-OH (2.86 ml, 20 mmol) &DCM 
(5 ml) KmmZ^ 7K<tT\ DMAP (122 mg, 1.0 mmol) is XX/ DCC (2.48 g, 
12 mmol) fcjtox., 6 WISlffltLtio MlrliL, MlrftKxf ^Tftffl 

Lfco 10% *^>M7)cy#$u 4% R»*3S^ h 'J ?AtM#$u teftASWc-C* 

3 0^^m, * -> * A -eftj*^ ft»ifn/S:8*L^ 0 y'J 

*yj^DvF^7 7^T'«IU M-l^ifi<j!f#^#/c (column: Merck Kies 
elgel 60 $3.4X15 cm, eluent: AcOEt/hexane, 1/8) 0 TLC: Rf, 0.9 (QIC 1 3/ 
MeOH, 9/l)o 1R* 4.20 mg (9.60 mmol, 96%) 0 

[0 0 7 6 ] 

(2) Boc-L-A2oc(For, 0Bzl)-0Tmse <D^Ji% 

Boc-L-Ab8-0Tmse (2.39 g, 5.50 mmolK *?W. 0-^>v^t: Fo^y^T^ F 
(1.24 g, 8.2 mmol), H'MfcTJV^A (456 mg, 2.75 mmol) & J: 1/jfcW.id 'J 
A (3.30 g, 22 mmol) ^te 7 XT-t 1 > (110 ml) &c?#j$U 90°C "C 6B mm 
IL/: fl Bt)S?&£MiSflL aft*fiL7c 0 v^;Wc-7^V"e||ijiii U 5 N TK^k^ 
h V *J A 7 Jcv#^-e 1 HI. ^7]C-C 3 ®i5fc}£Lfc^ ^m-f b V -)AT«1 
vj^;va:--r;i/£^^Lfco > 'J *^>^ h ^7 7 ^ - till, 'Mt<D 
@#J%£#7v: (column: Merck Kiesel gel 60 $3.4x20 cm, eluent: AcOEt/hexa 
ne, 1/4) o TLC: Rf, 0.5 (CHCl3/Me0H, 49/1) 0 814 mg (1.60 mmol, 29%) 

o 

[0 0 7 7] 

(3) Boc-D-Tyr(Me)-L-Ile-DL-Pip-L-A2oc(For, 0Bzl)-0Tmse 

tK^T Boc-L-A2oc (For, 0Bzl)-0Tmse (487 mg, 0.96 mmol) \Z TFA (2 ml) 

30 #2fcttL£o TFA £^*L£^ Boc-D-Tyr(Me)-L-Ile-DL-Pip-0H ( 
841 mg, 1.61 mmol) &XT/ HOBt • H2O (230 mg, 1.50 mmol) ^tWx., DMF (2 m 
1) Kmm Lfco 7jc<%T HBTU (569 mg, 1.50 mmol) &XZ/ Et 3 N (0.60 ml, 4.3 

0 mmol) *mk-s 1 nmmw\^tz 0 £c«£?Miu nm^m^^x^m L 

fc© 10% ^.x^Tfcvt^u 4% rmtK*^ h ^atK^W, ^p^iiTK-e-eti. 
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?)V?u^ > -f -"CiRHKU 7 *-A4£Oifi<j#&#*: (column: Merck 

Kieselgel 60 $2.4x13 cm, eluent: CHCl3/Me0H, 99/1) 0 TLC: Rf, 0.65 (CHC 
13/MeOH, 9/1) o Wt 213 mg (0.23 mmol, 24%) 0 
[0 0 7 8] 

(4) TFA • H-D-Tyr (Me)-L-Ile-DL-Pip-L-A2oc(For, 0Bzl)-0H <D&1& 
Boc-D-Tyr(Me)-L-Ile-DL-Pip-L-A2oc(For, 0Bzl)-OTmse (213 mg, 0.23 mmol) 
£ DMF (0.5 ml) 1 M TBAF/THF (0.5 ml, 0.5 mmol) ^Di, M 

ST- 30 MtL^o RJ&flfc m$.^^r'M& Ltz 0 10% 

£ «£ tfas® tK-c fL^ffi 3 0 L , ^ * v * a -e$gjft& % Pig? 

^•f-;i/£^*Lfc 0 SojtMtt, 2M£T TFA (2 ml) £#nx-> 30 5M« L 

fc„ TFA v^^-T^is J;TOM^--r;v*in^, 

feo I|XS 186 mg (0.23 mmol, 100%) 0 
[0 0 7 9] 

(5) cyclo(-L-A2oc(For, 0Bzl)-D-Tyr (Me)-L-Ile-DL-Pip-) (D&jfc 

TFA • H-D-Tyr (Me) -L-Ile-DL-Pip-L-A2oc (For, 0Bzl)-0H (261 mg, 0.32 mmol) 
& DMF (3 ml) KmMLtZo DMF (200 ml) ^K, _L|Sx h 7^7^ K/DMF 
ifc (1 mlK HATU (44 mg, 0.12 mmol) ££^0.053 M DIEA/DMF (l ml) £ 

0 ^m^f-^-etttti L> io% ^jc>^7Kv«. 4% ^gbtefc*?- h y ^atKM 

(column: Merck Kieselgel 60 * 1.5x35 cm, eluent: CHCl3/Me0H, 99/1) 0 
JR* 47 mg (0.068 mmol, 21%) 0 LDLL-# : TLC: Rf, 0.6 (CHCl3/MeOH, 9/1) 
> RP-HPLC retention time: 24.02 min (column: WakoPak C18 <I>4. 6x150 mm, e 
luent: CH3CN 10-100V0. 1% TFA linear gradient over 30 min, flow rate: 1 
ml/min) 0 LDLD-# : TLC: Rf, 0.65 (CHCl3/Me0H, 9/1) % RP-HPLC retention t 
ime: 26.56 min (column: WakoPak C18 4>4. 6x150 mm, eluent: CH3CN 10-100%/ 

m 

0.1% TFA linear gradient over 30 min, flow rate: 1 ml/min) 0 
[0 0 8 0] 
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(6) cyclo(-L-A2oc(For, OH)-D-Tyr(Me)-L-Ile-L-Pip-) is X £>*cyclo(-L-A2oc 
(For, OH)-D-Tyr(Me)-L-Ile-D-Pip-) <D&J& 

cyclo(-L-A2oc(For, OBzl)-D-Tyr(Me)-L-Ile-DL-Pip-) (47 mg, 0.068 mmol) 
«r»K (1 ml) izmmLtZo Pd-C (100 mg) £iDx., Tfcfl^H&T. gfi-C 1 
WU- Pd-C iiilU SS^SiL^c HPLC mfl/ 

(ldll-#*5 «£ msid-m (D^m, mmtft^fzo m&tt&K x *) , *ti 

4?ti£i'b<Dffi3z$:&fz (column: YMC-Pack C8 * 10x250 mm, eluent: CH 3 CN 44- 
53X/0.1X TFA lineai- gradient over 20 min, flow rate: 3 ml/min) 0 LDLL-# 

: UM 10 mg (0.017 mmol, 25%), RP-HPLC retention time: 20.14 min (colum 
n: Wako Pak C18 #4.6x150 mm, eluent: CH3CN 10-100%/0. 1% TFA linear grad 
ient over 30 min, flow rate: 1 ml/min) 0 HR-FABMS (matrix: 2, 2' -dithiod 
iethanol): m/z, 602.3521 [M+H]+ (Calcd. , 601.3476, Csi^yOyNs),, LDLD-fr 

I UM. 6 mg (0.010 mmol, 15%), RP-HPLC retention time: 22.43 min (column 
: WakoPak C18 $4. 6x150 mm, eluent: CH3CN 10-100%/0. 1% TFA linear gradie 
nt over 30 min, flow rate: 1 ml/min) 0 HR-FABMS (matrix: 2, 2' -dithiodie 
thanol): m/z, 602.3526 [M+H]+ (Calcd., 601.3476, C3 1 H4 7 07N 5 )o 
[0 0 8 1 ] 

7 . cyclo (-L-Am6 (Tf acet) -D-Tyr (Me) -L-I le-D-Pro-) <D£-J& 

(1) Boc-L-Ab6-0Bzl <7)£-J& 

Boc-L-Ab6-0H (622 mg, 2.0 mmol) & Zitf^yVfrT )Vn-)V (0.26 ml, 2.4 
mmol) £DCM (8 ml) &C^£-£\ 7jc<$T"C DMAP (24 mg, 0.2 mmol) &&Tf D 
CC (453 mg, 2.2 mmol) fcflnx.— Wsmi>tz Q DCM £^*U £tztKg^j.^;i/ 

^snx., 10% ^^^m7Xv#^> 4% ikmfcmi- y v uA^mm-c^^fi 3 in 

7ya^n7|>^77^- (column: Merck Kieselgel 60 <£2.5xl5 cm, eluent 

: CHCl 3 /Me0H, 99/1) tffiSL, ■7*-A£?#£ 0 i&fi 626 mg (1.6 mmol, 78 
%)o TLC: Rf, 0.94 (CHCl 3 /MeOH, 9/1) 0 
[0 0 8 2] 

(2) Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Ab6-0Bzl <D^fa 
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Boc-L-Ab6-0Bzl (626 mg, 1.6 mmol) K;?R?£T TFA (2 ml) £Snx.. 30 frm 
0 8 C T'ML, Boc mZV££;LfZo TFA ^*f&> MEETf&fciL H-L-Ab6-0Bzl -T 
FA <Dimm*ntz 0 ZfllZ Boc-D-Tyr(Me)-L-Ile-D-Pro-0H (870 mg, 1.7 mmol 
) £ DMF (3 ml) K?#fl?U 7K<%Tt? HATU (712 mg, 1.9 mmol), &£Zf Et 3 N 
(0.7 ml, 4.8 mmol) SrftPx. 3 mWtf§kWL?z 0 DMF £^*L. ^m^BM^^ 

^Mz-, 10% ^^>@t 7 xv#?Rs 4% m&kmi- v v ^^mmr^fi^n- 3 0 

•y h 7 <{ - (column: Merck Kieselgel 60 <£>2.5x20 cm, eluen 

t: CHCl 3 /MeOH, 99/1) Titi£U ^-.A&ff/Co J|X» 1.1 g (1.4 mmol, 89 
%)o TLC: Rf, 0.92 (CHCl 3 /McOH, 9/1) 0 
[0 0 8 3] 

(3) Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Ab6-0H <D&!& 

Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Ab6-0Bzl (1.1 g, 1.4 mmol) £^/-;WC 
Y#$FU 5% Pd-C (80 mg) £tJPx.T H 2 if 7. t 6 fl# Pel £ £ 0 
£^:£U IMLt7t-A^; 0 JRi 925 mg (1.3 mmol, 96 %) a TLC: 
Rf, 0.52 (CHCl3/Me0H, 9/1) 0 
[0 0 8 4] 

(4) cyclo(-L-Ab6-D-Tyr(Me)-L-Ile-D-Pro-) <D<&J§u 

Boc-D-Tyr(Me)-L-Ile-D-Pro-L-Ab6-0H (925 mg, 1.3 mmol) KtK^T TFA (3 
mL) SriPx., 30 frm Or -CtML Boc SfefclS^Lfco TFA *§*U ^-r 
;V-H#ft^—r ;V SrJjDX-T efe»**#fco H-D-Tyr(Me)-L-Ile-D-Pro-L-Ab6-0H 
•TFA , HBTU(759 mg, 2.0 mmol), HOBt (306 mg, 2.0 mmol) $5£TF DIEA (1.4 
6 ml) & 5 53*i!lLT 30 fr&K DMF (240 ml) K2JPX.T, 5|^tRJt&*tf 
2 B#^^=Sr^LT^«:^mJ.f-;W^«9, 10% *^>Bfeki&i8u 4% 



*St7t 0 S^^^;u*^*t, ^ofcftB*£t/£v'; *y^*9AT?»«Lr, y 

*-A£?#fc 0 JRfi 267 mg (0.43 mmol, 32%) Q TLC: Rf, 0.82 (CHCl3/MeOH, 9 
/Do RP-HPLC retention time, 9.04 min. HR-FABMS (matrix: 2, 2* -dithiodi 
ethanol): m/z, 579.2197 [M+H]+, (Calcd., 578.2132, C27H4oOsN4S79Br) 0 
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[0 0 8 5] 

( 5 ) eye 1 o (-L-Am6 (Ac) -D-Tyr (Me) -L-1 1 e-D-Pro-) <D <£j& 
cyclo(-L-Ab6-D-Tyr(Me)-L-Ile-D-Pro-) (230 rag, 0.40 mmol h isX^^m 

m^'J^A (69 rag, 0.60 mmol) ODMF (1.0 ml) i§$a::£#n;iT 3 mmKfc 
Z-itfZo DMF £@*U Mztflth U 10% t^Wtfrmm&ZV 

7*-A£#£ 0 JDHft 230 mg (>100 %) Q TLC: Rf, 0.82 (CHCl 3 /MeOH, 

9/1) o 

[0 0 8 6] 

(6) eye lo(-L-Am6(Tfacet) -D-Tyr (Me) -L-1 1 e-D-Pro-) <D^m 
cyclo(-L-Am6(Ac)-D-Tyr(Me)-L-Ile-D-Pro-) (114 mg, 0.20 mmol) ODMF (1 

ml) 9 J ~M±T>^=-T (1.0 ml) ?tT7-bf;H^li L 

7^ 0 ^#^*#J)MF (1.5 ml) t^vg^U 3-Bromo-l.l.l-trifluoroacetone (0.0 
62 ml, 0.60 mmol) ^ic^EtsN (0.085 ml, 0.60 mmol) ^UUx., — ^MJ££-£ 
fco DMF&^*U ^^I^^-^^^fflJil L, 10% ^ ^ >m7to§$i& X 

T^o7trM»*HPLC-e**i^L, fifef«15 mg (12%)£#fc 0 HR-FABMS (matr 
ix: 2, 2' -dithiodiethanol): m/z, 643.2768 [M+H]+, (Calcd. , 642.2707, C3 
OH42O6N4F3S) o 

[0 0 8 7] 

Mti&W 8 . eye lo (-L-Tfm-D-Tyr (Me) -L-I le-D-Pro-) <7>&J& 
( 1 ) eye 1 o (-L-Asu (0- • L i +) -D-Tyr (Me) -L-I 1 e-D-Pro-) <D 
eye lo(-L-Asu(0Bzl) -D-Tyr (Me) -L-I 1 e-D-Pro-) (410 mg, 0.63 mmol) £Li0H 
(53 mg, 1.2 mmol) t&lZTW (2 mL) (2 ml) KmffiL, Ite&X— ^ 

mwLtzo u ^-r-^^m^xmitLfz 0 ®l& 355 mg (ioo%) 0 hp 

LC: 9.7 rain (Chromolith, 10-100% CH3CN gradient containing 0.1% TFA over 
15 min) 0 

[0 0 8 8] 

( 2 ) eye 1 0 (-L-Tfm-D-Tyr (Me) -L-I 1 e-D-Pro-) <D : 
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cyclo(-L-Asu(0- • Li+)-D-Tyr(Me)-L-Ile-D-Pro-) (355 mg, 0.63 mmol) £ C 
H 2 C1 2 (10 ml) £»#U 7K?a*e (CF 3 C0) 2 0 (0.6 ml, 3.8 mmol) SrJDx^ ^ 
•eeu^> ( 0.41 ml, 5 mmol) £ in x. T MiTC 4 H#HaH$Lfc 0 RJ£*~tK 
(10 ml) &iOx.T«ofc&, SfiMb^fc CH 2 C1 2 KWlfcBLfco *«W«rflf5»^ 

^ t , «aE** <b g mt&tyi * hplc T^^ifiM t fz 0 i\m 

155 mg (40%) o HPLC: 8.0 min (Chromolith, 10-100% CH3CN gradient contain 
ing 0.1% TFA over 15 min) 0 HR-FABMS (matrix: 2, 2' -dithiodiethanol) : m/ 
z, 611.3041 [M+H]+ (Calcd., 610.2966, C3oH4 2 06N4F3) 0 
[0 0 8 9] 

'MMM 9 . eye 1 o (-L-Pf e-D-Tyr (Me) -L-1 1 e-D-Pro-) <D £r$C 

cyclo(-L-Asu(0- • Li+)-D-Tyr (Me)-L-Ile-D-Pro-) (355 mg, 0.63 mmol) £CH 
2 C1 2 (10 ml) bzmffiL, (CF3CF 2 C0) 2 0 (0.75 ml, 3.8 mmol) SriBx^ 

^•CtfV v> ( 0.41 ml, 5 mmol) £ j&n x. T £?&-C 4 BtFWt^ 0 RjE&iK 

tc 7 x (iomi) *inx.-rSofe^ gaMb^*CH 2 ci 2 ic^tB t/zo 

Bfc*r ^ y A "Cf£»^S* U *b B AMfc-frW * HPLC tMMiffifiLfco 

J&4 16 mg (5%) 0 HPLC: 8.8 min (hydrate) and 10.5 (keto) (Chromolith, 10 
-100% CH 3 CN gradient containing 0.1% TFA over 15 min) Q HR-FABMS (matrix: 
2, 2' -dithiodiethanol): m/z, 661.3050 [M+H]+ (Calcd., 660.2955, C31H42 

F5O6N4) o 

[0 0 9 0] 

mt&WlO. cyclo(-L-Aph-D-Tyr(Me)-L-Ile-D-Pro-) <D&J& 

(1) Boc-L-Aph-OTmse (D'kJSL 

Boc-L-Ab7-0Tmse (425 mg, 1 mmol) OT-bf-f'J^ (2 ml) Nal 
(150 mg, 1 mmol) P(0Me)3 (500 mg, 4 mmol) SriPx. 70^ T? 20 BtW 

7^y^^ S^SE-x-f - ^^*Lt Boc-L-Aph-OTmse (440 mg, 98%) 
SrW^o FABMS (matrix: 2, 2' -dithiodiethanol): m/z, 354 [M+H]+ 0 
[0 0 9 1] 

(2) Boc-L-Aph-OH <D^J& 
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Boc-L-Aph-OTmse (440 mg, 1 mmol) CODMF (l ml) Mfafc, 1 M TBAF/THF (2 

iixf;v^g$Lt Boc-L-Aph-OH (250 mg, 0.71 mmol, 70%) £#fc 0 
[0 0 9 2] 

( 3 ) Boc-L-Aph-D-Tyr (Me) -L-1 1 e-D-Pro-OBz 1 CO 

Boc-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (416 mg, 0.7 mmol) £TFA (3 ml) T? 30 
TFA ^fflSLt TFA ■ H-D-Tyr(Me)-L-Ile-D-Pro-0Bzl =M#fc 0 £*L 
Boc-L-Aph-OH (250 mg, 0.71 mmol) CO DMF (3 ml) i&iBu HBTU (400 mg, 1. 
05 mmol), HOBt 107 mg, 0.7 mmol) & Et^N (0.5 ml, 3.5 mmol) ^jjPx. 
T0°C t»#Lto DMF£S*L;fc^ mttffl&^MzmmL, 10% ? 
^>^7Xv#^ 4% NaHC0 3 7jQ#$u &£VffiQ$C&fo"C -til-Fix 3 Isli5fei*-Lfc|fe 

-tilLt, Boc-L-Aph-D-Tyr(Me)-L-Ile-D-Pro-OBzl (200 mg, 0.24 mmol, 3 
5%) £#7c 0 MALDI-TOFMS: m/z, 854 [M+Na]+ Q 
[0 0 9 3] 

( 4 ) eye lo (-L-Aph-D-Tyr (Me) -L-I le-D-Pro-) CO 
Boc-L-Aph-D-Tyr(Me)-L-Ile-D-Pro-0Bzl (200 mg, 0.24 mmol) 
* 5% Pd/C (50 mg) ^T7X^»L. Boc-L-Aph-D-Tyr(Me)-L-Ile-D-Pro-OH 
(160 mg, 0.22 mmol, 92%) *%tz 0 Boc S£7K<£T 30 55*co TFA (2 ml) ®M 
T?I&*U o^-c TFA x-r;W: J; otlikLf:, fttiifcff? 

K TFAig (140 mg, 0.20 mmol)co DMF (75 ml) HATU (114 mg, 0 

.3 mmol) $$£Tf DIEA (0.12 ml, 0.7 mmol) %1]\\k-MU.~?MWLtz 0 3 R$m& 
> MEET DMF £#*U &fc&f£lkx?-/W::fflffi U 10% ?*->Wkfc^WL, 4% 

NaHco 3 7jc^?^, 43 x nmu ±m.7kx * 3 0%$- l tzikwm.-? r * v ^ a 

*f§£U (15 mg, 0.024 mmol, 11%) £#fc Q HPLC retention time, 7.0 

min (Chromolith, 10-100% CH3CN gradient containing 0.1% TFA over 15 min 
)o HR-FABMS (matrix: 2, 2' -dithiodiethanol) : m/z, 623.3177 [M+H]+ (Calc 
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d, 623.3210, C30H47O8N4P) o 
[0 0 9 4] 

ntmi 1. rd Acmmmm^±(om^ 

^•C**N(0H)C0H(n=4), N(0H)C0H(n=5), N(0H)C0H(n=6), C00H, COOMe, COOBzl 
, Tfk, Pfek, Mtfk, Stfk, SMe, S0 2 Me, tvhnmZSW&i&feVfflfeiff o tz Q 
10 0 9 51 

2 H^i-«t 9 &Cyl-l, Cyl-2 (Furumai et al. (2001) Proc. Natl. Acad 
. Sc i . USA, 98, 87-92 . ) ^jt\Z Sjfctfc-f h 9 ^ 7°^- K#j£ ©3V7^-> 

— > a >#LDLLflrefc * ^Hi&^T?{±LDLL#^ <t CflLDLDO n > 7 * * - v 
[0 0 9 6] 

HDACffi#»ttfla3t*ff 9 K&fc 19 > >X<DM 0 HDAC$g&£fiJ& Lfco 1 0 0 mm 
t-V -7ya{: 1X10 7i<7) 2 9 3 TmmZZ 2 4 B#Wf^tC ti MDAC1. 4t 
/i(iv^XHDAC6*^mi-^»^^^- (l^g) £LipofectAmine 2000 reagent 

(Life Technologies, Inc. Gaithersburg, MD) £ ffi V>T h 9 >X 7i^ya 
>Ltz 0 ±f5fc h HDAClflgi^ * - fi p cDNA3-HD 1 (Yang, W. 

M., Yao, Y. L. , Sun, J. M. , Davie, J. R. & Seto, E. (1997) J. Bio 
1. Chem. 272, 28001-28007.) , b HD A C 4 3&3^* 9 -it p c DNA 3 
• 1 (+) -HD4 (Fischle, W. , Emiliani, S., Hendzel, M. J., Nagase, 
T., Nomura, N. , Voelter, W. & Verdi n, E. (1999) J. Biol. Chem. 274, 

11713-11720.) , ^XHDAC63m^^-lipcDNA-mHDA2/ 
HDAC6 (Verdel, A. & Khochbin, S. (1999) J. Biol. Chem. 274, 24 
40-2445.) Zm^tZo 
[0 0 9 7] 

O P T I -MEM^T* 5 mm^? &t*ttzfe, Dulbecco' s modif ie 

d Eagle's medium (DMEM) LT19B#W>f h Lfz a B 
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fl&£FBS-CSfeofc^ lysis buffer (50raM Tris-HCl (pH7. 5) 
, 12 0mMNaCl, 5 mM E D T A, 0. 5% Nonidet P-40 
) fc»»U V-*— >3>Lfc 0 -h»*»^«tJ:0**, ProteinA/G plu 
s agarose beads (Santa Cruz Biotechnologies, Inc. ) £fflv^T, is 
^?ZW^?z 0 *<r>fe^ HDACl, HDAC4 ^^Jl$^fc«_hyftc(± N a 
nt i —FLAG M2tn/f£ (Signia-Aldrich Inc. ) £#D;i> HDAC6£|§31 
£-£7t#fHJ&_tyf Kfia n t i -HA£l# (clone 3F10, Roche Molecular Bioche 
micals) * M k. X 4 °C X* 1 IFIR$$t/; 0 
[0 0 9 81 

-tLiCT^n-xe-X^jjpx.T4 < C^l^F E g^^-fr/;m > lysis buffer"? 
TJfu-x\£~-X%3®$G\,\ HD buffer ( 2 0 mM T r i s - H C 1 (pH 
8. 0), 15 0mMNaCl, 1 0 -bn^-;v, a complete protease i 

nhibitor cocktail (Boehringer Mannheim, Germany) ) T? 1 Wfo-o fz Q HD bu 
ffer (2 0 0^ 1) tFLAG^fK (4 0^ g) (Sigma-Aldrich Inc. ) £ 
fettHA^^f K (100//g) T-4°C, lW>^a^->LT7^n-^ 

10 0 9 9] 

In vitro^<7)HDACiaSfg14*mT^J;-9 CfflLf; 0 tM^t^DMS 
T y -fe >f {»^fb^#£T HDACM^7i;> Til LiZT** Mt t X 
»2 0^ 1 ) o EJSiftfc*3 0^ 1 <7> h ';^»^Lt, 

»«3>hn-^Hi3Jt&HDACfStt^5 0%P1#M( riC 50 (nM) J )xm 
Lfc (mi) o 

[0 10 0] 

in vivo^OHDACia^fg^f^iyn^-^-lf^^^^^^^i;, 
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(Dr. B. Vogelstaein) %&fe\z&# LfcjfiBJfe-Cfc *) , 10%F 
00(MH/wellO#IBfl&*JK-C9 6^v^^D7°!/-hHiSL, #we 1 1 IS ») _tiB 

[0 10 1] 

Luc Lite (Packard BioScsience Company) ?;Mv\ IffljJ&I*] It ;lx 

1"B#<7)^Jg( rEC 50 (nM) J ) fcJB^TjfctfcLfc (^1) 0 
[0 10 2] 
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[Hi] 



IC50 (nM) 



HDAC1 HDAC4 



P21 ZfQ=E— $ 

HDAG6 EC50 (pM) 



is. 



N (OH) COH 



N (OH) COH 



N (OH) COH 



N (OH) COH 



COOH 



COOMe 



COOBzl 



Tfk 



Stfk 
SMe 
S0 2 Me 

Aph 
TSA 



33.9 



23.9 



N (OH) COH 0. 067 



6. 36 



13.5 



N (OH) COH 0. 026 



N (OH) COH 0. 033 



4.07 



0.12 



NT 



0.73 



Pf ek 0. 85 



Mtf k 0. 047 



>500 

>500 

>500 

>500 
0. 022 



25.2 
17.5 
0. 13 
7. 02 
18.9 
0. 074 
0. 090 
5. 69 
0. 07 

NT 
0. 61 
1.22 
0. 19 

NT 

>500 

>500 

>500 
0.020 



14.3 
8. 19 
0. 18 
12.2 
11.2 
0. 78 
0.029 
>500 
>500 

NT 
1.44 
5. 72 
0.95 

NT 

>500 

>500 

>500 
0.028 



Cyclo(X-y(Me)-l-pip), 
>100 n=4 

Cyc I o (X-y (Me) - 1 -P i p) . 
>100 n=4 

Cyc I o (X-y (Me) - 1 -p i p) , 
3. 73 n=5 

Cyc I o (X-y (Me) -I -pip), 
>100 n =6 

Cyc I o (X-y (Me) -I -Pip). 
MOO n=6 

Cyc I o (X-y (Me) - 1 -p) , 
5. 42 n =5 

Cyc I o (X-y (Me) - 1 -P) , 
61 . 1 n=5 

Cyc I o (X-y (Me)- I -p), 
>100 n=5 

Cyc I o (X-y (Me)- 1 -p), 
3. 95 n=5 

Cyc I o (X-y (Me)- 1 -p). 
>100 n=5 

CycloO(-y(Me)-l-p). 
3. 09 n=5 

Cyc I o (X-y (Me) - 1 -p) , 
>100 n=5 

Cyc I o (X-y (Me)- I -p), 
6. 64 n=5 

Cyc I o (X-y (Me) - 1 -p) , 
>100 n=5 

Cyc I o (X-y (Me)- I -p), 
>1 00 n =5 

Cyc I o (X-y (Me)- I -p), 
>100 n=5 

Cyc I o (X-y (Me)- I -p), 
>100 n=5 
0. 77 
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[0 10 3] 

:*y(Me)«D-Tyr(Me), Tyr (Me) (iO-methyl tyrosine, KiL-Ile, pipfiD-pipe 
colic acid, PipfiL-pipecol ic acid^TF^ (T -5 / @£f±— ^t^^fSt?^ LT & 

[0 10 4] 
[0 10 5] 

? ^ y ^ vmm sitter ^hdacs £ Pi#f & £ t § & v ^ £ x tz 

[0 10 6] 
[0 10 7] 

14, tf^milS (HeLa) {410%FBS£«1 L/zDMEM^*^v\ 37°C, 5%~ 
IB^^lSOOO^/ml^lffl^j^Te^y^-- MC2 nil}«U 18B3W£#L*:m 

^ mfcit^wmwL*m\\u ^m^&m^m^tz 0 mm.*?mxm^tz^ 1 

ysis buffer (5 OmM Tr i s-HC 1 (pH7. 5) , 12 OmM NaC 
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1 , 5mM EDTA, 0. 5% Nonidet P-4 0) U V — 

-va^t/io ±WSr»^«IJCj: OH*, SDS buffer tm-^U 100t;t?5^K 

LIFE SCIENCE) TfeJl^ECL (amershara pharmacia biotech)^a U T-b-^Mb^ 

y v<D^m^n-ofz (i3) 0 ms^fe^Tismtrv^^t/o^^ 

[0 10 8] 

EI3 p21y o n^-^-|f^vSttvliJ^(7)|g^(EC50) fc-ifcL7tIffl« 

fSl^^^^fCo TfkiB i^(0H)C0H(n=5){i»l*l-ef-^-yi; 

[0 10 9] 

Tfk, pfek, utik&j:mph<Dmmmi±TXhzthBjEi%mm (tig-3) „ t 

h^-g^A^mm (HeLa) ^fflv^To^o Cl^^TIG-Slffl^, HeLaM £ 10%FBS 
fc^DL^DMEMit^fflv*, 37^, 5%-mibi£f^£T\ 7m%mULtzJ>* 
z-^-f-Zm^xmmZft-otZo TIG-3fil5(XKM0/welK HeLaii5OO(M0/well 
<£>Mf\mmr~9 6^0ny^M:|iU ZveUMtz O±ie^itfel00^ 1 

[0 110] 

#welUCCell Proliferation Kit II (XTT) (ovj- • ¥4T?J 7,7-1 y ? 
O*S?M£«££50 ju -hfrB#Pfl-f j, LTM-fe^Ji?£ £ 

*?to +^&M&&^^;£:£>, 0D495 nm<D 4 ^07°!/- h 1; - 

Ltco ^^lffl^S^fitJiBia^«f&t40{it (lE^lffl^TIG IC 50 / ^X«H 

eLa ic 50 ) ^m^^n«?B^MStrv^c<h^^i- 0 
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[0 111] 

im2) 





1 C 50 (nM) 








HeLa 


TIG-3 




TSA 


12. 3 




12.3 


Tfk 


8.8 


87. 1 


9. 9 


Pfek 


616 


13443 


21.8 


Mtfk 


52.5 


468 


8.9 


Aph 


>50000 


>50000 




[0 112] 









[0 113] 

<vit<km<Dmm.-%m*. mtz^n^w^ tzwkcmmn* t^mmz^-r^ z 

mi] -«s£ (i) vft&wi l z&w&M&m<D4mw%Mte £v?*nm, 
nxm^tzik&m<DM?kZ7Fi,tzmx*hz> 0 

[EI 2] ^cDCyl-l, Cyl-2{i^n>7*^-i/ 3 > £ 7jr«j- U "C & & 0 
1033 mm\*lX<D?-x.-y*V ^Tli^fc* h >T4r^;Wb^^;V^, £l7*t 

*R4, R5, R6ti#*N(0H)C0H(n=4), N (OH) COH (n=5) , N(0H)C0H(n=6) £^t 0 
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OH 
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CH 3 
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TSA Tfk Pfek Mtfk Stfk Aph 



dmsoIO 1 10 1 10 1 10 1 10 1 10 1 (jjJM) 




tXh> H 30 
tX h> H 4f> 




R4 R5 R6 COOH QBzH OMe SMeSO^Me 



DMSOIO 1 10 1 10 1 10 1 10 1 10 1 10 1 10 1 

(jjM) 



■ * • 



.-'if . • > " . 
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tTSAv»ffi#Stt*^-t 0 :£§PJ<7Mb^tHi, HDAC 1 , 4 ^ J; t>*6 i:i4l 

t v * * <o mm t fz it ^ m <d tz tb <d mt\ tLxmmt%& 0 

* 

Z) o 




( 1 ) 



mam] % t 
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100075812 

15^1 1^20 BMfcBO#ttfit 1 5 7 5 1 6 7^9 8# 

k ^ & —&mm m^m <o mmm. $ w# 

SfBftii^ 1 

«1 5^1 1^ 2 0 BJimo#^l 5 7 5 1 6 7^9 8# 
^ ^ & — J£§i $ It* 
1 



ttiliEij$2 004-3064610 



2003-177298 



( 



1/ 
i) 



r, 

t i 




I$5J|J#5§ 100075812 &m± 



/ 

l 



1 • »@ 



p * , • t • . • * 



sa s & a 



2. ±m&m<D^iifc&mmTzr£&m?mA&M&:%.zfm&-?z>fr 



& ± 



ft i£ # 




ffilE# 2004-3064610 



#H 2003-177298 



^-v: 2/ 
( 2) 



1 






o 


q 


t: 
o 


7 ^ 


7 
f 


ul . 


2 

Li * 








A 




1 4 


o 


CO 


3 


Tllw t u ij 




1 

± 


o 


7 
i 




7 
f 


DO. 


4 






1 


O 


7 




ft 


□4. 


K 

o . 






o 


1 
1 


o 

O 


ft V 


c 
O 


fab. 


ft 
u. 


TT7 n c 




rx 
o 


n 
U 


o 


1 D 


4 


56. 


7 






O 


o 


o 
o 


D 1 


1 


57. 


o 
o. 






o 
o 


o 
O 


6 


f 4 


6 


58. 


o 

y. 






0 


3 


5 


1 0 


0 


59. 


1 n 
10. 


4cfc K^i TT7 f\ f~> 




0 


6 


1 


7 9 


2 


60. 


11. 


^WFr 0 6 




0 


6 


1 


7 9 


3 


61. 


12. 


Jfefe. tSS TTT r\ 




0 


6 


9 


1 5 


0 


62. 


13. 


q^^^F 0 6 




0 


9 


7 


0 9 


8 


63. 


14. 


l^gB^ 0 6 


1 


1 


1 


1 


6 2 


4 


64. 


15, 


A/*/V~ Fr~~r? "i" 4—\ y-\ 

0 6 




1 


2 


1 


1 0 


0 


65. 


16. 


feiil^ D 6 




1 


4 


5 


9 0 


8 


66. 


17. 


0 6 


1 ■ 


1 


5 


8 


6 7 


0 


67. 


18. 


^gj^ 0 6 




1 


5 


8 


6 7 


1 


68. 


19. 


S^H^ 0 6 


■ ■ ' 


1 


6 


5 


7 5 


1 


69. 


20, 


^gg^F 0 6 




1 


6 


5 


7 5 


2 


70. 


€1 4 

21. 


^Si^ 0 6 




1 


8 


1 


8 5 


7 


71. 


on 

22. 


EfKg^FO 6 




2 


3 


5 


7 4 


2 


72. 


23. 


$583^0 6 




2 


3 


8 


6 0 


3 


73. 


24. 


436^0 6 




2 


4 


4 


7 6 


4 


74. 


25. 


fti¥0 6 




2 


4 


8 


4 8 


6 


75. 


26. 


Sffig^O 6 




2 


5 


2 


9 4 


2 


76. 


27. 


1#gS¥0 6 




2 


6 


8 


7 2 


3 


77. 


28. 


4#H¥0 6 




2 


9 


3 


9 3 


3 


78. 


29. 


fSfflspO 6 


1 


3 


0 


1 


3 7 


2 


79. 


on 

30. 


I^Ei^ 0 6 




3 


2 


3 


7 9 


5 


80. 


31. 






3 


2 


4 


4 9 


0 


81. 


32. 


JB^^™. ^9 

wSI 5 ? 0 6 




fa 


0 


7 


9 6 


6(^2003-12^82. 


33. 


Mi im -7i7 f~k rf 




0 


0 


7 


1 8 


5 


83. 


34. 


^fSH 3 ? 0 7 




0 


6 


9 


2 6 


5 


84. 


SC. . 






A 

u 


Q 

o 


o 


Q Q 
O O 


0 


85. 


Oft 

3D. 


d&BSHZ. n 7 




A 

u 


o 
o 


6 


1 4 


2 


86. 


Of. 


tXtIwt^ U f 




1 


1 


f 


a a 


3 


87. 


•30. 






jL 


o 
O 


o 


^ Q 


7 


88. 


09a 








A 
U 


o 




1 


89. 




^fcfe tra ttt a n 






1 


A 

4 


IS c 

b o 


9 


90. 


41. 


«fK¥0 7 




2 


1 


7 


2 7 


6 


91. 


42. 


^B1¥0 7 




2 


3 


6 


1 8 


5 


92. 


43. 


isravo 7 




2 


4 


0 


6 8 


4 


93. 


44. 


7 




2 


4 


9 


2 4 


4 


94. 


45. 


4#HI¥0 7 




2 


5 


9 


9 2 


2 


95. 


46. 


I^IS^PO 7 




2 


8 


2 


7 1 


6 


96. 


47. 


^ifflspO 7 




3 


0 


2 


7 9 


3 


97. 


48. 


^SS^O 7 




3 


0 


6 


0 0 


4 


98. 


49. 


^ga^o 7 




3 


1 


1 


7 1 


1 


99. 


50. 


43Sil¥0 7 




3 


1 


1 


7 1 


5 


100. 





i 




O O r? *^ 

3 2 7 3 


f—9 .rt. 

7 2 


Kg TTT (\ 


O 
O 




0 0 0 6 


5 2 


CfS TI7 r\ 


0 
O 




f\ 0 r* 0 

0 2 6 3 


6 8 




O 
O 




a 0 r\ 0 

0 3 0 8 


5 0 


Sft^p 0 


a 




f\ M ml ^m. 

0 4 12 


0*m mm. 

7 9 




8 




/-V M mmt — . 

0 4 5 9 


0 3 


Jtcfcr LC73 TTT 

wia 5 ^ 0 


8 




0 5 16 


0 4 


HWi^ 1 ! 2 0 


8 




0 6 5 7 


1 5 


I^M^ 0 


8 


■ ■ 


0 7 0 0 


7 1 




8 


— — 


10 5 6 


6 7 




8 


— 


10 7 7 


8 4 




8 


— 


116 4 


7 3 




8 


— 


12 3 4 


7 5 




8 


— 


12 7 0 


0 5 




8 


— 


13 17 


4 6 


^¥ 0 


8 


— 


13 2 8 


4 6 




8 


— 


13 2 8 


5 4 




8 


— 


14 2 6 


7 6 




8 


— 


15 8 0 


7 8 




8 


— 


16 7 4 


0 1 




8 


— 


19 6 3 


3 1 




8 


— 


19 7 0 


5 0 


WO 


8 


— 


19 7 0 


5 1 


Kfi¥0 


8 


— 


2 119 


4 6 


»0 


8 


— 


2 16 5 


0 6 




8 


— 


2 16 5 


0 8 


KIS¥0 


8 


— 


2 2 2 3 


5 2 




8 


— 


2 3 10 


6 6 




8 


— 


2 3 3 4 


4 2 


wo 


8 


— 


2 3 6 6 


8 5 




8 




2 5 14 


1 0 




8 


— 


2 6 2 0 


5 1 




8 




3 0 2 8 


9 6 




8 




3 0 8 3 


3 5 




8 




3 0 8 3 


3 6 




B 




wm. mi mt M 

3 114 


6 7 




8 




3 15 0 


m9m. ^fe 

9 3 


Wo 


8 




3 17 6 


ml** —— 

2 2 




B 




JTl 

3 2 0 2 


4 1 




8 




5 0 6 3 


9 5 


Wo 


9 




0 0 2 2 


9 5 


0. 9 




0 10 6 


0 2 


ftm* 0 9 




0 19 9 


6 8 


0 9 




0 19 9 


6 9 


^IH^ v 0' 


9 




0 19 9 


7 1 


«?RS¥0 9 




0 2 4 8 


9 0 


Wo 9 




0 2 8 9 


8 2 


W0 9 




0 4 6 8 


2 4 


W0 9 




0 4 9 2 


5 4 


W0 9 




0 5 3 4 


7 8 



tUIE# 2004-3064610 



n\rr&R 6 Kj K) o ~ jl / / 6 y o — ^/ - 3/ 

"( 3) 



101. 


1*0^0 9 




0 5 4 5 9 5 


151. 


t&m^ 1 0 




0 4 5 4 3 4 


102. 


tftm^o 9 




0 5 6 6 5 4 


152. 


»fl*¥l 0 




0 4 9 4 9 9 


103. 


feWO 9 




0 5 7 3 4 2 


153. 


fem^ 1 0 




0 4 9 8 6 7 


104. 


WO 9 




0 5 8 7 7 4 


154. 


nm^i 0 




0 5 14 8 9 


105, 


^Bf^FO 9 




0 6 7 6 11 


155. 


nm^ 1 0 




0 5 14 9 0 


106. 


4$gf¥0 9 




0 7 4 3 9 4 


156. 


0 




0 5 14 9 1 


107. 


WO 9 




0 8 0 4 8 0 


157. 


wi 0 




0 5 14 9 2 


108. 


WHWO 9 


— 


0 8 2 9 6 5 


158. 


1 0 




0 5 1 4 9 3 


109. 


nm^o 9 


— 


0 9 15 2 3 


159. 


ftm*? 1 0 




0 6 0 7 4 0 


110. 


itm^o 9 


— 


0 9 1 5 9 1 


160. 


^mw- 1 0 




0 6 0 7 4 1 


111. 


W0 9 


— 


0 9 16 9 4 


161. 


si? 1 0 




0 6 1 8 9 5 


112. 


4$gB¥0 9 


— 


0 9 6 9 6 8 


162, 


1 0 




0 7 6 1 3 9 


113. 


mm^o 9 


— 


0 9 9 0 6 1 


163. 


ws&w- 1 0 




0 8 5 2 0 7 


114, 


^m^o 9 


— 


0 9 9 10 9 


164. 


1 0 




0 8 5 2 0 8 


115. 


^mw 0 9 


— 


10 4 0 9 3 


165. 


1 0 




1 0 3 0 8 3 


116. 


«3W 0 9 


— 


1 1 9 7 3 0 


166. 


^M^F 1 0 




1 0 3 1 K 


117. 


WSB^O 9 




12 9 0 6 8 


167. 






1 0 3 6 7 1 


118. 


3#§g¥0 9 


— 


13 4 5 2 5 


168. 


^SS^ 1 0 




1 0 4 (1 Q ^ 


119. 


ftfMWO 9 


— 


14 7 9 6 4 


169. 


S^Hgilz 1 n 




1 I a 4 q q 

J- O *a v? O 


120. 


fifBBspO 9 


— 


15 5 3 6 4 


170. 


ij*g|a{H 1 n 




1 1 ft Q 7 R 


121. 


tem^o 9 


— 


15 9 9 6 3 


171. 


#KS^ 1 0 




1 2 1 4 S R 

-fc A* Jk *X cl l_f 


122. 




— 


16 3 6 3 0 


172. 


^BSIE 1 Q 




12 7 5 2 0 


123. 


f$3B¥0 9 


— 


16 3 6 3 1 


173. 


^Kt^p 1 0 




1 3 6 1 Q ft 


124. 


t&mwo 9 


— 


17 19 2 4 


174. 


l^ii 5 ? 1 0 




1 4 g 6 n q 


125. 


WSTO 9 


— 


17 5 8 9 6 


175. 


S^It^ 1 0 




1 5 0 4 Q A 

x *-* \j "at *x 


126. 


^KI^O 9 


— 


18 0 4 2 3 


176. 


WIS 5 ? 1 0 




15 12 4 5 


127. 


*$g^O 9 


— 


18 9 4 3 6 


177. 


^II^ 1 0 




1 5 5 8 q r 


128. 


i&m^o 9 


— 


19 8 2 0 1 


178. 






15 5 8 4 1 


129. 


o 9 


— 


2 0 8 8 6 6 


179. 


^M 5 ! 2 1 0 




15 6 10 4 


130. 


9 


— 


2 2 10 6 7 


180. 






15 6 10 8 


131. 


^BS¥0 9 


— 


2 2 8 3 4 5 


181. 


*SIB¥ 1 0 




19 8 3 13 


132. 


tswqzo 9 


— 


2 3 0 8 7 0 


182. 


^IR? 1 0 


„ 


2 0 0 2 8 0 


133. 


ftm^o 9 




2 5 3 7 4 0 


183. 


1 0 




2 17 13 2 


134. 


^ISWO 9 




2 5 6 7 9 5 


184. 


StU 3 ? 1 0 




2 17 18 0 


135. 


M¥0 9 


— 


2 7 17 8 2 


185. 


f^HBHsp 1 0 




2 2 2 8 3 7 


136. 


4$K¥0 9 


— 


2 9 19 9 5 


186. 


<$IB¥1 0 




2 2 7 9 3 9 


137. 


1$iTO 9 


— 


2 9 7 0 8 4 


187. 


strati 0 




2 2 9 5 9 1 


138. 


^I¥0 9 


— 


3 0 7 6 27 


188. 


itia 5 ? 1 0 




2 3 2 5 2 0 


139. 


4$SK¥0 9 


— 


3 0 8 5 9 7 


189. 


^«B¥l 0 




2 3 2 5 9 0 


140. 


tffiTO 9 




3 0 9 8 4 8 


190. 


^r£B¥l 0 




2 3 6 0 0 9 


141. 


*5fBS¥0 9 




3 2 7 14 0 


191. 


^«g¥l 0 




2 3 7 4 8 5 


142. 


SR¥0 9 




3 2 7 6 0 9 


192. 


ErBWl 0 




2 3 8 14 4 


143. 


^fiWO 9 




3 2 8 7 4 2 


193. 


^ria^p 1 0 




2 4 5 2 9 3 


144. 


»K¥0 9 




3 6 0 3 2 7 


194. 






2 5 0 5 9 8 


145. 


Wl 0 




0 0 2 0 3 0 


195. 


10 




2 5 0 6 11 


146. 


wtm^i 0 




0 10 4 7 1 


196. 


W«¥"l 0 




2 5 2 12 8 


147. 


1 0 




0 14 15 2 


197. 


4$IW 1 0 ■ 




2 6 0 3 4 7 


148. 


&mw 1 0 




0 15 6 9 0 


198. 


1 0 - 




2 6 0 4 16 


149. 


1 0 




0 2 4 8 9 2 


199. 


fern 1 ? 1 0 • 




2 6 8 7 9 1 


L50. 


1 0 




0 4 3 3 3 5 


200. 


wkt 1 0 • 




2 6 9 8 5 9 



tiifE# 2004-3064610 



#M 2003-177298 



^-v: 4/ 
( 4) 



201. 


rasa 5 ? i 


0 


-272529 


202. 




0 


—280351 


203, 


i 


0 


—308533 


204. 


l^ggsp 1 


o 


—309765 


205. 


^gi^ i 


0 


— 31 1673 


206, 


i 


o 


— 31 1674 


207, 


^fiS 5 ^ 1 


o 


— 31 1 6 7 ^ 


208. 


^SM 5 ^ 1 


o 


— 3 1 4 ft c; R 


209. 

Jmu \d v> ^ 


WhW r 






210 


5dfigITZ 1 




o O o o y D 


211 






Q Q Q O o rr 

O O 0 o y 1 


21 2 


S^tf^UZ 1 
wfav%n^ l 


a 
U 


Q Q Q O f> O 

— o o a o » o 


213 




a 
u 


o o o o y y 


bit* 




u 


o c o x o o 

— o 0 ^ 4 2 8 






u 


— o o 4 o o 5 




•^^JJIZ 1 
rf«JI T 1 


a 
u 


or. Q O O O Pi T 






u 


Q Ct O o r\ 

— o D o o 2 9 


21 8 




a 


- o 0 6 7 8 8 


21 P 




a 
IP 


C O ft O 

—032832 


?2n 


Ttfl^-X- 1 


a 
U 


rr o c it o o 

— o 3 o 5 8 3 


99\ 






— U 0 a 1 o 3 


222 






— U 1 c> 3 o 0 


22<? 

ABU t 






— U 1 o 1 7 6 


29A 


4*3 EJ5 7F7 1 




— 03 1724 


99% 


TOT 1 




—035776 


22fi 


•nfJc\R J r 1 




—046372 


227 






u o o o o o 


22R 






a a c d c* 

— 0 b 5 8 6 7 


2PQ 






-055930 


230 


ifet KS 1 




-056957 


231 


Ty^X 1. 




-057381 


232 


^fcegaz i 




-057749 


233 

WW • 


1«*WX J. 




-058103 


234. 


4&£g2)Z 1 




-061079 


235. 


$$M*£ 1 




-061080 


236. 


^fil^F 1 




-064193 


237. 


4511(33* 1 




-064372 


238. 


&§R*P 1 




-064506 


239. 


1 


1-065136 


240. 


T*6f xf£t ™f** X 




-074385 


241. 






-081225 


242. 






-090383 


243. 






-091875 


244. 


fSS^ 1 , 




-10 3 2 3 1 


245. 


ftm*F 1 : 




- 1 0.4 5 0 9 


246. 


1 : 




-10 6 9 2 0 


247. 


tem^ l : 




-12 4 18 7 


248. 


l : 




-13 0 7 7 1 


249. 


i : 




-13 0 8 14 


250. 


i ] 




-13 0 8 15 



C3) 



251 






1 O C -I or? 

■ 1 o5 1 3 7 


252 


TGftW'T^ J. 




1 o a 4 o 2 


253 






-14 3 4 2 9 


254- 






-14 4 0 0 5 


9*i*\ 
CUD, 






- 1 4 7 0 9 7 


bUD* 


Hdr era VT7 1 




-15 10 9 9 


£0 1 • 


»Wi TT7 H 

1 




-16 6 2 4 7 


£00- 


^L^ 5 ] 1 1 




■17 3 8 3 9 


toy. 


ffcfa KTW TT? -t 




-17 9 2 7 8 


OCA 


rVJ~ ^3JTLf TYT 

i^rM 1 ! 1 1 




•1 8 6 0 5 2 


OC 1 

ibl . 


SM^F 1 




-19 3 2 3 5 


262. 


1 




2 2 4 2 6 9 


263. 


sssa^p i 




•2 2 5 0 6 0 


AA j 

264. 


^i5S¥ 1 




-2 2 5 8 3 2 


265. 


^S5¥ 1 




•2 2 5 8 3 9 


266. 


1 




2 2 6 1 7 6 


267. 


1 




2 3 4 8 0 0 


268. 


^fH^ 1 




2 4 0 3 2 5 


269. 


S§SJ¥ l : 




2 4 0 9 10 


270. 






2 4 17 3 7 


271. 


^fiS¥ l : 




2 4 2 4 3 8 


272. 


^SB^P l : 




2 4 2 4 9 0 


nn a 

273. 


^Si^l ] 


L — - 


2 5 3 8 5 1 


274. 


^rfig^F 1 3 




2 6 0 9 4 7 


275. 


^fig^Fl ] 


L — 


2 7 7 7 5 9 


276. 


ftmw- 1 j 


L — 


2 7 8 9 7 6 


277. 


i ] 


— 


2 7 9 3 2 4 


278. 


wiii 1 ? i i 


I — 


2 8 16 3 2 


279. 


$#10^ 1 J 


. — 


3 0 3 9 7 6 


280. 






3 0 9 6 16 


281. 


WiS 5 ! 2 1 1 




3 15 0 3 6 


Aon 

282. 


WSI¥1 1 




3 2 12 8 2 


AAA 

283. 


«F«S¥1 1 




3 3 6 0 7 9 


no jt 
604. 


WIR 5 ? 1 1 




3 4 6 4 6 7 




WIB¥1 1 




3 5 4 5 6 3 




4$K¥1 1 




3 6 0 2 7 4 




4$ffl¥ 1 1 


• 


3 6 5 8 9 9 


2fiR 

CrOO. 


ISK^l 1 




3 7 3 4 8 3 




wra^pi i 




6 10 7 9 1 


290 


#«fi¥ 1 1 




0 15 3 2 4 


291. 


«rlH2 0 0 0 


-001783 


292. 


&I32 0 0 0 


-005221 


293. 


^«S2 0 0 0 


0 0 9 3 6 3 


294. 


4519 2.0 0 0 


-010516 


295. 


4#IH2 0 0 0 


-0 11 14 7 


296. 


2 a 0 0 


-011623 


297. 


WIS 2 0 0 0 


-016518 


298. 


2 0 0 0 


-016622 


299. 


W«H 2 0 0 0 


-017112 


300. 


2000 


-018612 



aiiE# 2004-3064610 



#M 2003-177298 



: 5/ 

( 5) 



301. 


•\,\- peat ■** 

4$ KB 2 


0 0 


0 




0 19 


19 5 


351. 


&m 2 0 0 0 




14 17 6 3 


AAA 

302. 


WI^2 


0 0 


0 




0 19 


5 2 8 


352. 


&m 2000 




14 8 8 4 3 


303. 


2 


0 0 


0 




0 2 0 


0 6 7 


353. 


was 2000 




15 2 4 5 5 


304. 


■ft , J- w-'i ■ ■— i 

$Sgg 2 


0 0 


0 




0 3 0 


3 2 1 


354. 


WIB 2000 




15 2 4 6 9 


305. 


4tES 2 


0 0 


0 




0 3 4 


10 9 


355. 


wis 2000 




15 4 4 8 4 


306. 


mw. 2 


0 0 


0 




0 3 9 


0 8 2 


. 356. 


&m 2000 




16 18 9 5 


307. 


*W2 


0 0 


0 


— 


0 4 0 


3 5 5 


357. 


WIS 2 0 0 0 




16 3 12 2 


308. 


«r«2 


0 0 


0 


— 


0 4 1 


9 2 7 


358. 


&m 2000 




16 4 5 8 4 


309. 


WSJ2 


0 0 


0 


— 


0 4 1 


9 2 9 


359. 


was 2000 




17 9 7 2 3 


310. 


WS2 


0 0 


0 


— 


0 4 5 


3 18 


360. 


wis? 2000 




18 12 8 1 


311. 




0 0 


0 


— 


0 4 5 


8 5 5 


361. 


WIS 2 0 0 0 




18 4 2 5 9 


312. 


^12 


0 G 


0 


— 


0 5 1 


4 8 8 


362. 


wsi 2000 




18 4 2 9 5 


313. 


^IS2 


0 0 


0 


— 


0 5 1 


6 5 0 


363. 


ww 2000 


, — _ 


19 10 0 7 


314. 


^12 


0 0 


0 


— 


0 5 2 


0 4 0 


364. 


&m 2 0 0 0 




19 12 6 5 

-Mr W ^mf m mMf 


315. 


^12 


0 0 


0 


— 


0 5 3 


7 0 7 


365. 


2000 




1 9 2 3 3 2 


31G. 


#5 2 


0 0 


0 


— 


0 5 4 


S 4 9 


363. 


2000 


— 1 _ 


1 9 3 8 1 7 


317. 


33112 


0 0 


0 


— 


0 5 6 


0 9 3 


367. 


WIS 2 0 0 0 


-,_ 


1 9 5 3 8 4 


318. 




0 0 


0 


— 


0 5 6 


8 7 9 


368. 


2 0 0 0 




1 9 6 9 9 1 


319. 


#ER2 


0 0 


0 


— 


0 5 7 


5 6 4 


369. 


2000 




19 7 0 2 2 


320. 


mm 2 


0 0 


0 


— 


0 5 7 


5 6 5 


370. 


W§g 2 0 0 0 




2 0 2 8 0 1 


321. 


mm 2 


0 0 


0 


— 


0 5 7 


5 6 6 


371. 


&m 2000 


_ 


2 16 4 5 7 


322. 


mm 2 


0 0 


0 


— 


0 5 8 


13 3 


372. 


Wffi 2 0 0 0 


mm* 


2 2 3 7 14 


323. 


^812 


0 0 


0 


— 


0 5 8 


2 8 2 


373. 


WSI 2 0 0 0 


- . 


2 2 4 9 7 0 


324. 


4#Kt2 


0 0 


0 


— 


0 6 2 


3 16 


374. 


WgS2 0 0 0 




2 2 5 4 8 6 

&mmT Mm* %J 2 1^ 


325. 


SI2 


0 0 


0 


— 


0 6 4 


14 2 


375. 


wsa 2000 




2 2 5 8 6 4 


326. 


^SR2 


0 0 


0 


— 


0 6 4 


2 0 9 


376. 


waa 2000 


— . 


2 2 5 9 7 8 


327. 


#15 2 


0 0 


0 


— 


0 7 1 


119 


377. 


WB8 2 0 0 0 


_ _ 


2 2 6 3 6 1 


328. 


3SSI2 


0 0 


0 


— 


0 7 6 


12 2 


378. 


&m 2000 




2 2 9 19 1 

mmmr m*— „M- 


329. 


4$£g2 


0 0 


0 


— 


0 8 5 


8 7 4 


379. 


WK 2 0 0 0 




2 3 0 5 5 1 


330. 


*SBI2 


0 0 


0 


— 


0 8 9 


0 7 8 


380. 


&m 2000 


_ 


2 3 7 16 5 


331. 


#ga2 


0 0 


0 


— 


0 9 2 


6 9 3 


381. 


wss 2 0 0 0 


^mmm 


2 3 7 16 6 


332. 


M2 


0 0 


0 




10 0 


3 9 5 


382. 


WW 2 0 0 0 


mm. 


2 3 7 5 3 3 


333. 


5513 2 


0 0 


0 


— 


10 5 


13 9 


383. 


WHB 2 0 0 0 


— 


2 4 6 3 0 9 


334. 


4#K2 


0 0 


0 


— 


10 5 


9 17 


384. 


WH 2 0 0 0 




2 4 8 3 3 1 


335. 


4$K2 


0 0 


0 


— 


10 7 


16 0 


385. 


WW 2 0 0 0 




2 4 9 2 3 2 


336. 


*SNH2 


0 0 


0 


— 


10 8 


4 0 9 


386. 


wsa 2 o o o 


— 


2 5 6 14 9 


337. 


#13 2 


0 0 


0 


— - 


10 9 


6 3 8 


387. 


w m 2000 




2 5 7 0 8 0 


338. 


4$^ 2 


0 0 


0 


— 


10 9 


9 5 4 


388. 


W68 2 0 0 0 




2 5 7 0 8 3 


339. 




0 0 


0 


— 


1 1 8 


3 6 1 


389. 


wia 2 o o o 




2 6 0 0 3 0 


340. 




0 0 


0 


mm. 


12 0 


8 7 4 


390. 


w*a 2 o o o 




2 6 12 3 3 


341. 


if 1 II MJ 

Wl2 


0 0 


0 




12 3 


6 3 4 


391. 


WIH200 0 




2 6 4 7 4 3 


342. 




0 0 


0 




12 8 


4 3 1 


392. 


0 0 0 




2 6 5 3 4 4 


343. 


«HR2 


0 0 


0 




1 3 1 


0 4 9 


393. 


wra 2 o o o 




2 7 8 5 0 2 


344. 


mm 2 


0 0 


0 




1 3 1 


0 5 0 


394. 


WIS 2 0 0 0 




2 7 9 5 5 7 


345. 


mm 2 


0 0 


0 




1 3 1 


7 4 5 


395. 


ww 2000 




2 9 2 4 2 2 


346. 


mm 2 


0 0 


0 




1 3 4 


4 2 7 


396. 


WW 2 0 0 0 




2 9 2 8 3 2 


347. 


mm 2 


0 0 


0 




1 3 6 


5 5 1 


397. 


ww 2000 




2 9 9 8 12 


348, 




0 0 


0 




1 3 6 


5 7 2 


398, 


WW 2 0 0 0 




3 0 7 4 6 4 


349. 


mm 2 


0 0 


0 




1 3 8 


9 7 7 


399. 


ww 2000 




3 0 8 2 4 8 


350. 


mm 2 


0 0 


0 




1 4 1 


5 6 6 


400, 


&m 2000 




3 0 9 5 8 1 



tUIE# 2004-3064610 



2003-177298 



( 



6/ 
6) 



401. 

402. 

403. 

404. 

405. 

406. 

407. 

408. 

409. 

410. 

411. 

412. 

413. 

414. 

415. 

413, 

417. 

418. 
419. 

420. 
421. 
'422. 
423. 
424. 
425. 
426. 
427. 
428. 
429, 
430. 
431. 
432. 
433. 
434. 
435. 
436. 
437. 
438. 
439. 
440. 
441. 
442. 
443. 
444. 
445. 
446. 
447. 
448. 
449. 
450. 



&m 2000 
nm 2000 
&m 2000 

2 0 0 0 

&m 2000 
&m 2000 

2 0 0 0 
S2 0 0 0 
0 0 0 

&m 2000 
&m 2000 

f&M2 0 0 0 
4$gg2 0 0 0 
4$@9 2 0 0 0 
2 0 0 0 

4#2S 2 0 0 0 

%§m 2000 
2000 

%§m 2 0 0 0 
2 0 0 0 

&m 2000 

&ffi 2000 

2000 
*mh 2000 
<mm 2000 

2 0 0 0 

mm 2000 

0 0 0 
0 0 0 

&m 2000 

^2 0 0 
4#K2 0 0 
43KS2 0 0 

2 o o 

4#IH2 0 0 
^83 2 0 0 
4$IH2 0 0 
*5pIS2 0 0 
*#I3?2 0 0 
^12 0 0 
4$KB2 0 0 
4$flH2 0 0 
$§J9H2 0 0 
WW 2 0 0 
%sM2 0 0 
W5®2 0 0 
W5&2 0 0 
«fSB2 0 0 
^i2 0 0 
^SH2 0 0 



-3 1 
-32 
-3 3 
-33 
-3 3 
-34 
-34 

- 3 

- 3 

- 3 

- 3 

- 3 



4 
5 



9 

2 

3 
4 
4 
3 
7 
7 
8 



6 8 

7 4 
7 5 



7 
0 
3 
6 
9 
9 
3 
8 
1 
5 
6 
0 



7 

5 
1 
8 
6 
1 
9 
6 
2 
6 
2 



5 
6 
1 
6 
9 
2 
8 
5 
1 
6 
6 



9 0 



3 7 8 4 2 1 

3 7 8 9 4 2 

3 7 8 9 5 0 

3 8 4 7 7 1 

3 8 7 0 1 6 

3 9 4 8 15 

3 9 6 4 4 5 



3 
4 
4 
4 
4 
5 
5 
5 
6 



9 9 
0 0 



0 
0 
0 
0 
7 
7 
0 



6 0 
6 1 
0 0 
0 0 



1 
1 
1 
3 
1 
1 
2 
2 
8 
3 
5 



9 
3 
1 
2 
2 
8 
7 
9 
5 
9 
7 
4 
6 



4 
3 
1 

4 
5 
3 
3 
4 



0 
6 
0 
5 
8 
8 
3 
3 



8 8 
0 0 

0 9 
7 6 

1 5 



0 0 7 9 7 9 
0 16 6 2 6 
0 2 5 0 3 0 
0 3 7 14 1 
0 3 7 14 7 
0 4 2 5 0 1 
0 4 4 9 3 3 
0 4 7 7 6 2 
0 5 0 6 4 5 
0 5 3 5 5 0 
0 54717 
0 5 9 115 
0 5 9 8 9 2 
0 6 0 8 4 8 
0 6 2 7 0 3 
0 6 5 7 9 9 
0 6 5 9 17 
0 6 8 2 8 5 



451. 


4#6| 2 0 0 


1 071 A Q C 

a v/ r i. ft 0 0 


452. 


2 0 0 


X U F ^ D O U 


453. 


4#ES 2 0 0 


i n 7 9 ^ r q 

4. U f i D D O 


454. 


$3151 2 0 0 


1 n79QftO 

1 u f z y d 0 


455. 


d*gg ? n n 


1 — n 7 Q n 0 0 


456 


4*B5 9 n n 

TVttK <j U U 


1 — u f 4 y 0 4 


457 


jfegrg 0 n n 

TU *AH <5 W U 


1 #~k rj a f\ /j r 

1 — U / 4yb5 




9 n n 

tv MM 6 U U 


1 r\ n rt f\ r* rv 

1— (J 7 7 2 5 7 




fcfeKS 9 n n 
tvJw £ u U 


1—078 67 1 




wZAH 6 U U 


1 — 084 173 


Jil 1 


fHt rr?j 0 a 

wjjia ^ u u 


1 - 0 8 9 b 4 1 


40£. 


^1 2 0 0 


1-091911 




2 0 0 


1—092337 


4t)4. 


toiw 2 0 0 


1-116171 




w5r 2 0 0 


1-12 4 2 9 4 


-4 c c 


2 0 0 


1-124452 


4b f . 


fSM 2 0 0 


1-12 7 5 7 5 


468. 


2 0 0 


1-12 7 5 7 6 


469. 


2 0 0 


1-13 5 3 5 7 


470. 


wSB 2 0 0: 


1 - 1 3 7 0 8 7 


471. 


^ isa 200: 


1-13 8 10 3 


472. 


. 1 rr~r /> y\ 

4$JBS 2 0 0 : 


1-14 2 5 8 3 


473. 


fSI®2 0 0 . 


1-14 7 0 8 1 


474. 


4^JS2 0 0 : 


1-15 2 3 6 4 


475. 


200: 


L - 1 5 2 3 7 9 


476. 


2 0 0. 


L— 1 53447 


477. 


4tn 200: 


L - 1 5 5 5 7 2 


478. 


^riB2 0 0 : 


L - 1 6 3 7 4 0 


479. 


2 0 0 3 


i-1 64 8 1 9 


4o0. 


jtrfc fend a a 4 

4919 2 0 0] 


1-164 997 


/♦Q 1 

4oL* 


4981 2 0 0 3 


L — 1 6 5 1 3 3 


ion 


Wm 200] 


,—1679 10 


4oo. 


tvuM 2 0 0 1 


.—168784 




6 U 0 J 


.—171705 




Tor BLR 6 U U J 


.—173331 


486 


fi&E9 9 n n 1 

TT*W *fi U U J 


.—174421 


487 


3&ea 0 n n 1 

Tu Jqr 0 U U J 


— 1 7 yl ceo 


488 


9 n n 1 

Tv«A <5 U U 1 


— 1 r 0 0 9 8 


489. 


jf^Ei 9 n n 1 


■ J. i o i o y 


490. 


4^rE9 2 0 0 1 


— 1 7 O ft c o 
X i 57 O O O 


491. 


$3192 0 0 1 


- 1 8 0 5 5 2 


492. 


war 2 001 


- 1 8 0 5 5 4 


493. 


«MH 2 0 0 1 


- 1 8 7 7 3 5 


494. 


^192 901 


- 1 9 7 1 8 5 


495. 


«M(2-b 0 1 


- 1 9 7 8 9 7 


496. 


*S«2 0 0 1 


- 2 0 0 8 5 4 


497. 


4*8B 2 0 0 1 


- 2 0 1 3 5 6 


498. 


4#sa 2001 


- 2 0 2 9 7 1 


499. 


4#KH 2 0 0 1 


- 2 0 3 0 8 9 


500. 


&m 2 0 0 1 


-206505 



tB!E# 2004-3064610 



#11 2003-177298 



^ — v * 



( 



7/ 
7) 











1 — J SEiJ<_ 


Ce) 


















TXT AW 


o n 




, o n ft c o o 

a U D O Z ^ 


CC 1 

551. 


wSS 2 0 0 1 


50? 




o n 




. 9 rt R 9 Q. 
^ U D D Z o 


ceo 

552. 


T$ffl 2 0 0 1 






n n 




• 9 n q q n c 
^ u y o u o 


ceo 

553. 


r^fig 2 0 0 1 


504 


TV UvR " 


n n 




9 1 9 Q A 7 


CC A 

554. 


fiB 2 0 0 1 


50 R 


WW £ 


n n 
u u 




9 1 c c n c 
£ 1 D O U D 


555. 


r#Sl 2 0 0 1 


50fi 




n n 




9 o n O 1 A 

4i z u £ i y 


ft* a 
556. 


t#SB 2 0 0 1 






u U 




z* c* \> \ ( 6 


557. 


r^j^ 2 0 0 1 


508 


S^fePS 9 


n n 
u u 




9 9 Q 9 O r? 

a i t) z o r 


558. 


2 0 0 1 


ouy . 




U U 




r> o a n rv ^ 

^28374 


559. 


2001 


01U. 




0 0 




2 3 5 4 1 2 


560. 


2001 


1 




U U 




2 3 5 7 4 7 


561, 


4»a 2001 


G1 0 
016. 


re Ef£ 2 


0 0 




2 3 8 9 5 1 


562. 


2001 


OlJ. 


one rj 


0 0 




2 4 10 2 3 


563, 


t#K8 2 0 0 1 


C 1 A 

514. 


t^M 2 


0 0 




2 4 3 9 3 0 


564. 


r^gg 2 0 0 1 


olo. 


tWOJ 2 


0 0 




2 4 6 6 4 2 


565. 


*KH 2 0 0 1 


CI <? 

olo. 


Kv;{ 2 


0 0 




2 4 9 S ? 6 


566. 


4#j3 2 0 0 1 


517. 


rSM 2 


0 0 . 




2 5 4 3 7 7 


567. 


2 0 0 1 


Ci O 

518. 


3#® 2 


0 0 


! " ™~ 


2 5 4 3 7 8 


568. 


2001 


519. 


9$5B 2 


o o ; 


L ™~ 


2 5 5 5 8 9 


569. 


t^S 2 0 0 1 


520 ♦ 


T^M 2 


0 0 . 


L mma 


2 5 6 5 7 6 


570. 


T^gg 2 0 0 1 


521. 


T^l® 2 


o o : 


L ^ 


2 5 7 18 8 


571. 


^ 2 0 0 1 


522. 


■1 In II .! 

t#H2 


o o : 


L 1 1 


2 6 115 8 


572. 


2001 


523, 




o o : 


L ~ ~ 


2 6 6 0 0 4 


573. 


«IH 2 0 0 1 


524. 


T^gg 2 


o o ; 


L *" ™* 


2 6 6 0 6 9 


574. 


«« 2 0 0 1 


CO c 

525. 


\JTJ' ft 

2 


0 0 . 


L 


2 6 6 4 5 4 


575. 


rtSS 2 0 0 1 


526. 


TtH2 


o o : 


L 


2 6 7 19 4 


576. 


WIS 2 0 0 1 


527, 




0 0 . 


L *~ 


2 6 7 3 7 9 


577. 


43S5 2 0 0 1 


coo 

528. 




o o : 


L 


2 6 7 8 6 3 


578. 


tSSI 2 0 0 1 


con 

529. 




o o : 


L ■ 


2 7 2 9 7 7 


579. 


«rH 2 0 0 1 


con 

530. 


Ifcte aeae « 


0 0 3 




2 7 3 9 6 4 


580. 


2 0 0 1 


CO 1 

531. 




0 0 ] 




2 7 6 0 5 3 


581. 


4MI 2 0 0 1 


coo 

532. 




o o : 




2 7 9 4 0 6 


582. 


1SI2 0 0 1 


coo 
533. 


ttH 2 


0 0 1 


L ^™ 


2 8 0 3 19 


583. 


&m 2001 


EGA 

934. 


tf&m 2 


0 0 ] 




2 8 5 14 5 


584. 


4$n 2001 


ooo. 




0 0 J 




2 9 10 5 9 


585. 


— t B* . . I | - 

4*HB 2 0 0 1 


000. 




O A 1 




o ri o\ o; o 

2 9 2 2 2 3 


MP n «fv 

586. 


*sra 2001 


Oo /. 


wKP[2 


0 O ] 




2 9 2 2 2 4 


587. 


4$SS 2 0 0 1 


000. 




U U J 




O o o a n 

•? y o o o o 


588. 


ftBi 2 0 0 1 


•JOJJ. 


jARS 9 


U V J 




o a o n k /i 
a y a U o 4 


589. 


4§K 2 0 0 1 


540 


*&BB 9 


U U J 




O 0 O Q O 

^ y o y o t> 


590. 


2 0 0 1 






n n 1 




O Q A i\ 1 Q 


591. 


t^IS 2 0 0 1 


S42 


3* |T5 9 


n n i 

U w J 




9 Q ft 1 a n 
c* y o l 4 u 


r no 

592. 


-lefts COS i^B 

4§SB 2 0 0 2 


543. 


t#«R2 


0 0 1 




2 9 8 4 0 2 


593. 


1«fia 2 0 0 2 


544, 




0 0 1 




3 0 7 3 4 0 


594. 


KB 2 0 0 2 


545. 


t$£5 2 


0 0 1 




3 0 9 5 0 1 


595. 


KB 2 0 0 2 


546. 


N«2 


0 0 1 




3 0 9 5 0 8 


596. 


4$B 2 0 0 2 


547. 




0 0 1 




3 0 9 9 8 4 


597. 


*Sg5 2 0 0 2 


548. 




0 0 1 




3 10 5 5 4 


598. 


&m 2 0 0 2 


549. 


*#B2 


0 0 I 




3 13 4 3 0 


599. 


W2002 


550. 


T$g&2 


0 0 1 




3 19 3 6 0 


600. 


4§K 2 0 0 2 



- 3 

- 3 

- 3 
~ 3 

- 3 

- 3 

- 3 

- 3 

- 3 

- 3 

- 3 

- 3 

- 3 

- 3 

- 3 



2 

2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 



5 3 

6 8 

7 8 
9 0 
2 1 
7 4 
9 3 
9 5 

6 0 

7 3 



6 7 

7 2 

5 3 
2 3 

6 8 
6 7 



7 
9 
1 

2 
3 



6 
6 
7 
1 
0 



9 
9 
3 
1 
3 
1 
3 
8 
3 



6 
3 
5 
6 
7 
4 
0 
9 
8 



-358446 
-358581 
-359710 
-374928 
-376591 
-378757 
-380473 
-382537 
-382539 
-382599 
-385258 
-3 8 5 5 1 2 
-385513 
-385538 
-388116 
-390122 
-392087 
-392088 
-395196 
-3 9 6 1 2 0 
-397762 
-397998 
-401139 
-515803 
-523852 



5 5 
0 0 
0 0 



0 
0 
0 
0 
0 



1 
1 
1 

2 
2 



7 
0 
5 
0 
1 
9 
0 
2 



6 7 2 
9 9 3 

7 4 6 

4 4 

5 8 
5 2 
2 9 
9 9 



3 
5 
7 

3 

4 



0 2 8 0 4 6 
0 2 8 10 9 



ffiiE#2 004-3064610 



2003-177298 



8/ 
( 8) 



^ C7) 



601. ^2 0 0 2 

602. mM 2 0 0 2 

603. 2 0 0 2 

604. 43H2 0 0 2 

605. 2 0 0 2 

606. 4$gB2 0 0 2 

607. mm 2 0 0 2 

608. «fE52 0 0 2 

609. mm 2 0 0 2 

610. M2 0 0 2 

611. 4$® 2 0 0 2 

612. 3£m 2 0 0 2 

613. *Sfi|2 0 0 2 

614. Sfi2 0 0 2 

615. &m 2 0 0 2 

616. *5iH2 0 0 2 

617. 4§§I2 0 0 2 

618. ^12 0 0 2 - 
613. 2 0 0 2 - 

620. 812 0 0 2 - 

621. 4#gB2 0 0 2- 

622. mm 2 0 0 2- 

623. mm 2 0 0 2- 

624. 2 0 0 2- 

625. mm 2 0 0 2 - 

626. 4^FJg3 2 0 0 2- 

627. mm 2 0 0 2- 

628. mm 2 0 0 2- 

629. mm 2 0 0 2- 

630. mm 2 0 0 2- 

631. *S^2 0 0 2- 

632. mm 2 0 0 2- 

633. mm 2 0 0 2- 

634. mm 2 0 0 2- 

635. mm 2 0 0 2- 

636. mm 2 00 2- 

637. mm 2 0 0 2- 

638. mm 2 0 0 2- 

639. mm 2 00 2- 

640. mm 2 0 0 2- 

641. *Sfi|2 0 0 2~ 

642. mm 2 0 0 2 r- 

643. mm 2 0 0 2- 

644. mm 2 0 0 2- 

645. mm 2 0 0 2- 

646. 45ES2 0 0 2- 

647. mm 2 0 0 2- 

648. mm 2 0 0 2- 

649. mm 2 0 0 2- 

650. WW 2 0 0 2 - 



-040151 
-042829 
-044340 
-044640 



-0 

- 0 

- 0 
-0 

- 0 
-0 

- 0 

- 0 
-0 



4 
4 
5 
5 
5 
5 
5 
5 
5 



6 
7 
3 
3 
5 
7 
7 
7 
7 



1 

7 

1 
5 
2 
2 
5 
9 



8 8 

9 9 
9 0 
7 5 



7 
5 
6 
3 



9 6 



2 
3 
5 
5 
3 



-066249 
-070624 
-070987 
-071924 
-074902 
-0 7 8 1 6 4 
-0 8 1 4 6 7 
-0 8 1 5 0 2 
-083081 
-084139 
-085017 
-087342 
-094681 
-095132 
-095389 
-10 0 4 3 1 
-10 8 5 6 1 
-119 3 2 0 
-12 0 3 7 1 
-12 3 3 4 7 
-12 8 8 5 4 
-13 3 7 17 
-13 3 7 4 9 
-13 4 3 13 
-14 118 7 
-14 14 3 8 
-14 2 2 6 0 
-14 9 4 7 1 
1 4 9 9 3 1 
15 0 5 4 1 
15 4 6 8 8 
15 4 6 9 5 
1 5-4 8 2 3 
15 8 2 3 7 

15 8 3 5 2 

16 0 2 7 7 
16 2 14 8 



651. KH2 0 0 2 

652. mm 2 0 0 2 

653. $51812 0 0 2 

654. «r|R2 0 0 2 

655. mm 2 0 0 2 

656. mm2 0 0 2 

657. mm 2 0 0 2 

658. mm 2 0 0 2 

659. 33&S2 0 0 2 

660. mm 2 0 0 2 

661. 4MH2 0 0 2 

662. mm 2 0 0 2 

663. #1012 0 0 2 

664. mm 2 0 0 2 

665. mmz 0 0 2 

663. W£M2 0 0 2 

667. mm 2 0 0 2 

668. W2H2 0 0 2 
66S. m%&2 0 0 2 

670. mm 2 0 0 2 

671. mm 2 0 0 2 

672. mm 2 0 0 2 

673. mm 2 0 0 2 

674. mm 2 0 0 2 

675. 4§IS2 0 0 2 

676. m m 2 0 0 2 

677. mm 2 0 0 2 

678. 4$6B 2 0 0 2 

679. mm 2 0 0 2 

680. $169 2 0 0 2 

681. 436920 0 2 

682. RBI 2 0 0 2 

683. 436320 0 2 

684. mm 2 0 0 2 

685. mm 2 0 0 2 

686. mm 2 0 0 2 

687. KS920 02 

688. 496820 0 2 

689. «fE320O2 

690. *$6B20 0 2 

691. &R20 0 2 

692. 4SUB12 0 >2 

693. mm 2.00 2 

694. $5MB1 2 0 0 2 

695. WH2.0V2 

696. W« 2 "0 '0 2 

697. mm 2 0 0 2 

698. mm 2 0 0 2 

699. 13EM2 0 0 2 

700. $31552 0 0 2 



16 2 1 
16 2 2 
16 2 3 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



6 7 7 

7 0 0 
7 0 9 

7 6 4 
6 5 
3 
5 
7 
7 



7 
8 
8 
8 
8 



8 8 

8 9 



5 
1 
6 
5 
6 
0 

4 3 

5 8 
7 2 
9 6 
3 6 
9 5 
2 8 



7 
1 

5 
9 
8 

2 
5 
3 
2 
6 
2 
7 
1 



2 6 5 



1 9 4 S 2 7 
19 7 8 12 

2 0 14 4 3 
2 0 1 5 7 5 
2 0 2 118 
2 0 5 8 14 
2 0 5 8 2 5 



2 
2 



1 

2 



7 
1 



7 
1 



1 4 

8 8 



2 2 5 4 6 9 
2 2 5 7 2 4 



2 2 6 

2 2 7 

2 2 9 

2 3 0 

2 3 5 



8 
2 



5 9 
8 6 
6 8 6 
5 6 2 
2 9 4 



2 3 5 7 3 7 
2 3 6 8 3 8 
2 3 7 0 5 8 
2 3 7 0 9 2 
248 94 6 
2 5 3 3 2 2 
2 5 3 6 8 9 
2 5 3 6 9 7 
2 5 4 0 9 6 
2 5 7 9 2 4 
2 6 0 7 8 6 
2 6 14 9 9 
2 6 4 9 6 9 
2 6 7 114 



2 6 8 9 

2 7 0 9 
7 1 
7 1 
7 3 



2 
2 
2 



3 
4 
9 



8 7 
1 7 

7 5 
7 3 

9 6 



-274469 



ffiffiE#2 004-3064610 



#M 2003-177298 



^-v: 9/ 

( 9) 



S ^S: CS) 



701. «2 0 0 2- 2 7 6 0 5 1 751. 

702. 2002-282746 752! 

703. WflB 2002-286487 753! 

704. 4$jgR 2002-289209 754! 

705. &m 2002-295332 755! 

706. &m 2002-29691 1 756. 

707. tftm 2 002-299429 75?! 

708. 1#JSi 2002-301875 758." 

709. 2002-303838 759* 

710. &m 2 0 0 2 -3 1 2 1 3 1 730,' 

711. «2OO2- 3 2 0 1 0 2 76l! 

712. ^SR 2 0 0 2 - 3 2 0 7 0 4 762." 

713. S12 0 0 2 -3 2 5 9 0 9 763^ 

714. $§gg 2002-325920 764* 

715. 4CH! ? 0 0 2 - 3 3 2 2 3 2 7S5. 

716. 2 C 02-339344 763. 

717. 2002-339392 767* 

718. mm ? 0 0 2 - 3 3 9 5 4 1 768 
71S. -%3fl 2002-339551 709' 

720. 2002-341 195 770* 

721. ^2 0 0 2-3 4 3 8 0 7 m! 

722. ^fjg| 2002 — 344279 772! 

723. 2002-345597 773] 

724. ftm 2002-347401 774] 

725. ffiM 2002-348760 775] 

726. ftm 2002-349042 776^ 

727. JRfgS 2002-354594 777] 

728. ftffi 2002-357768 77s! 

729. ftffi 2002-357900 779] 

730. $3?jp 2002-358019 78o! 

731. $5HS2 0 0 2- 3 5 8 9 6 7 781. 

732. 2002-360972 782! 

733. ftm 2002-360975 783. 

734. &m 2002-368112 784] 

735. £rfi| 2 0 0 2-3 7 6 5 5 5 785. 

736. &m 2002-376774 786! 

737. ttn 2002-376831 787. 

738. &m 2 0 0 2-3 7 9 2 1 4 788." 

739. &m 2002-380624 789. 

740. $§132 0 0 2-3 8 1 8 6 8 79o! 

741. ^©2 0 0 2-3 8 2 1 7 0 791. 

742. &m 2002-383870 792. 

743. &m2 0 0 2 - 5 2 1 6 4 4 793! 

744. ^2 0 0 2-5 3 2 4 5 8 794. 

745. 2002-546564 795. 

746. &m 2 0 0 2-5 4 8 1 8 5 796. 

747. 2002-570743 797. 

748. fj&m 2003-003450 798 

749. &m 2003-012550 799." 

750. %fffi 2003-012694 8O0! 



&m2 003-01273B 
■KrfiB 2003-012774 
2003-015968 
1t6S2 003-016044 

2003-016940 
2 003-017397 
tftm 2003-02 1499 
2003-024347 
%fM 2003-024620 
WOT 2003-025277 
ftflR 2003-027647 
2003-027648 
ftm 2003-031882 
2003-032932 
2 0 C 3 - 0 3 8 2 0 6 
2003-0 4 CS 4 2 
WfiR 2003-043961 
WEK 2003-050153 
Wfi3 2003-050446 
2003-052520 
&m 2003-052602 
&m 2003-052613 
2003-052877 
«f AH 2003-053023 
2003-054182 
ftfll 2003-054798 
$511 2003-054799 
4§SS 2003—054846 
2003-054847 
*Sr8H 2003^-054848 
2003-054849 
Wlffi 2003-055452 
1*11 2003-056628 
2003 — 061426 
4$8B 2003-063532 
&S 2003-065013 
4#fiB 2003-071028 
4#S8 2003-072979 
«fS2 00-3-0 74 1 6 8 
4§B32 0 0 3- 076107 
*&Eff 2 0 0 3-0 7 8 9 9 9 
1*63 2 0 03-079598 
ttm 2 Q 0 3-0 7 9 6 1 3 
WBI3 p:0. a- 0 8 2 4 6 6 
$5$ 2 p. 03-083318 
2003-083433 
2003-083480 
#B9 2003-085193 
2003-089026 
&m 2003-090331 



ttifE#2 004-3064610 



#M 2003-177298 



^— s> : 10/ 
( 10) 



801. 


2 0 0 3 — 


HQ 1 A A ft 


802. 


4#fl 2 0 0 3 — 


n Q ? R R /I 

U tf ^ Kf KJ *± 


803. 


2 0 0 3 — 

1 \J Jo\J\ w W O 


n q 9 r <i 9 

w s? O O t a 


804 


4^fBh ? n n ^ — 

1y *>< /i U U O — 


H Q 4 9 7 9 


805 


9 n n q 

*TXT inn & KJ \J o 


n o ii n 1 q 
u y *4 i i y 


806 


4^&g 9 n n q 


n Q C *7 *7 n 


807 


ifej^f? 9 n n q ^ 

^ U U O " 


f\ O C O O A. 

u y o o o 4 


OL/O • 


9 n n q — 


n n c o o c 

u y o o o 5 


oua. 


tfe!5r5 o n n o 
TOTKR Z U U O — 


f\ C\ C o n ry 

0 9 5 8 8 6 


oiu. 


•4«tB5 i o r\ o 

Hvf fi« ^ 0 0 3 - 


0 9 5 9 0 4 


fil 1 

Oil . 


TOW U 0 3 - 


0 9 7 2 8 3 


01 O 


2 0 0 3 — 


0 9 7 3 2 7 


Old. 


2 0 0 3 — 


10 19 17 


<M A 

ol4. 


iKfil 2 0 0 3 — 


10 4 9 2 8 


01 c 

olo. 


?\Fl1 2 0 0 3 — 


1 0 5 3 6 ?, 


01 r 


fa ^ 2 0 0 3 — 


10 7 2 6 7 


817. 


Am- \— f,*CJ ZTi /"> 

*5f 2 0 0 3 — 


10 7 2 6 8 


CM D 

818. 


T#@B 2 0 0 3 — 


10 7 6 4 7 


819. 


2 0 0 3 — 


10 7 8 8 5 


82D. 


2 0 0 3 — 


10 9 5 7 5 


821. 


fSii 2 0 0 3 — 


1 1 5 7 5 0 


822. 


2 0 0 3 — 


115 7 9 3 


on n 

823. 


2 0 0 3 — 


115 8 4 7 


824. 


4*BR 2 0 0 3 - 


115 8 8 8 


825. 


2 0 0 3 — 


116 2 3 2 


oo c? 

826. 


4Wgg 2 0 0 3 — 


116 8 9 5 


on FT 

827. 


^gg 2 0 0 3 — 


118 16 1 


oo o 

828. 


^fSSB 2 0 0 3 — 


118 18 6 


oon 

829. 


^FBS 2 0 0 3 — 


119 7 4 9 


QQA 

odU. 


^IftR 2 0 0 3 — 


119 9 3 0 


oo 1. 


W J8w 2 0 0 3- 


12 0 9 3 4 


0d<5. 


H^W 2 0 0 3- 


12 12 3 3 


OJ O. 


ibbBS n A n 4 

WJw ^ 0 0 3 — 


12 12 6 1 




tet?a o n n o 
wKh ^ U U o — 


12 12 7 3 


835 


TwwR ^ U U O 


L & 1 7 o 0 


8^fi 


/fegs 9 n A q 


1 £ 4 Z 4 5 


837 


4*bs 9 n n q 

TtTJlW U 1/ O 


1 9 O Q Q yl 

x 2 o y a 4 


83 8 

OuO> 


9 fl A O 

TCj «H C U \j O 


1 OA A tZ A 

I & 4 p o 4 


839 


4^Bg 9 n n o 

tctsw u u o 


1 9 A A C C 
i & 4 u u 3 


840 


t*fE3 9 n n q _ 
TtfJB«H ^ \i v O 


1 9 A fi 9 /S 
I ^ * O 6. O 


841. 


^fil 2 0 0 3 - 


12 4 8 2 9 


842. 


Iftm2 0 0 3- 


L 2 4 8 3 3 


843. 


4$R2 0 0 3 - : 


L 2 4 8 3 5 


844. 


ftllR 2 0 0 3 - : 


L 2 5 3 8 8 


845. 


2 0 0 3 - . 


12 5 4 0 3 


846. 


4«IR 2 0 0 3 - : 


L 2 5 4 0 5 


847. 


t&m 2 0 0 3 - : 


12 7 0 9 0 


848. 


^gg 2 0 0 3 - : 


127093 


849. 


2 0 0 3 - ] 


L 2 7 1 0 9 


850. 


&m 2 0 0 3-1 


L 2 7 1 3 0 



C9) 



OCT t 

ool . 


Wfm 2 0 0 3 — 


12 7 13 5 


qc;9 


ffim 2 0 0 3 — 


12 7 15 0 


ODa. 


2 0 0 3 — 


1 2 8 8 1 8 


0D4. 


raid 2 0 0 3 — 


1 2 8 8 9 7 


855. 


2 0 0 3 - 


12 9 3 4 7 


856. 


2 0 0 3 - 


13 13 13 


857. 


S93B 2 0 0 3 - 


1 3 2 2 8 0 


nrn 

858. 


2 0 0 3 - 


1 3 2 6 0 5 


»-N 1— rt 

859. 


2 0 0 3 - 


1 3 2 6 0 6 


860. 


?§M 2 0 0 3 - 


1 3 5 5 9 1 


861. 


«rBI 2 0 0 3 - 


1 3 6 4 4 5 


862. 


2 0 0 3 - 


1 3 9 3 9 7 


863. 


«ffig 2 0 0 3 - 


1 4 0 6 8 4 


864. 


^5S 2 0 0 3 - 


1 4 2 3 0 3 


OC 5 a 


k;.:; 2 0 0 3 - 


1 4 3 9 3 2 


866. 


*§SB 2 0 0 3 - 


1 4 5 2 2 1 


867. 


2 0 0 3 - . 


1 4 5 3 9 0 


868. 


^® 2 0 0 3 - : 


1 4 7 8 2 0 


869. 


«fiSS 2 0 0 3 - : 


15 0 6 9 0 


870. 


2 0 0 3 - : 


1 5 3 0 1 4 


871. 


4§K 2 0 0 3 - : 


153015 


872. 


ftm 2 0 0 3 - : 


1 5 3 0 1 6 


873. 


ftm 2 0 0 3 - : 


153985 


874. 


2 0 0 3 - : 


L 5 4 0 0 9 


875. 


¥$ffl 2 o o 3 - : 


I 5.4 8 4 1 


876. 


«2 0 0 3-] 


1 5 5 3 9 7 


877. 


2 0 0 3 - ] 


L 5 5 4 0 7 


878. 


*ssa 2 0 0 3 - ] 


L 5 8 0 1 7 


879. 


2 0 0 3 - 3 


L 6 1 0 0 5 


880. 


^fig 2 0 0 3 — J 


164126 


881. 


»JK 2 0 0 3 - ] 


17 0 0 5 1 


882. 


«PK 2 0 0 3-1 


17 0 3 2 4 


883. 


«pJP 2 0 0 3-1 


.70325 


884. 


?$Sa 2 0 0 3-3 


.70326 


885. 


490 2 0 0 3-1 


.70327 


886. 


2 0 0 3-1 


7 0 3 2 8 


887. 


WIR 2 0 0 3 — 2 


7 0 3 2 9 


AAA 

888. 


KpJH 2 0 0 3 — 1 


7 0 3 3 0 


889. 


WiS 2 0 0 3 — 1 


7 0 5 7 3 


03U. 


WIS 2 .0 0 3 — 1 


7 15 7 6 


891. 


ttJH* 0 0 3-1 


7 16 19 


892. 


990 2 tf 10.3- 1 


7 2 8 9 8 


893. 


4§«S 2 0 0 3- 1 


7 5 8 1 9 


894. 


»«-2 0 0 3-1 


7 7 2 9 8 


895. 


ftm 2 0 0 3-1 


8 0 19 8 


896. 


2 0 0 3 -1 


8 2 9 5 8 


897. 


ffim 2 0 0 3-1 


9 2 7 6 3 


898. 


r &m 2 0 0 3 - 1 


9 2 7 7 5 


899. 


was 2003-1 


9 4 8 3 7 


900. 


2 0 0 3 - 1 


9 7 2 2 9 



tilaE#2 004-3064610 



#M 2003-177298 



( 



m am 



901. 


2 0 0 3 




19 8 3 4 0 


902. 


&m 2 0 0 3 




2 0 4 0 7 5 


903. 


4tfiB 2 0 0 3 




2 0 5 3 4 9 


904. 


WIH 2 0 0 3 




2 0 5 7 10 


905, 


2 0 0 3 




2 0 6 5 4 6 


906. 


2 0 0 3 




2 0 7 6 9 8 


907. 


2 0 0 3 




2 0 7 7 7 1 


908. 

\y v/ * 


2 0 0 3 




9 0 7 7 7 9 


909 


&f©S 2 0 0 ^ 

H V J a5>< " V V O 




9 n 7 R n 


910 


? n n ^ 

T\) *Cv\ V VJ o 




9 v n n /i a 
^ i u u ft y 


911 


o n n ^ 

Tvrey^ « v \j o. 




9 7 1 A *7 Q 


912 


3*f3rj 9 n n ^ 




9 7 9/1 O 1 




fl&gg 9 n n q 

TJjSH <s u u o 




9 7 n c c: 
/ o U o o 


OJLt. 


wtw £ U U o 




O 7 7 ft r o 




9 n n q 




a n i d o 




£JiFv5 9 n n q 
-r^rUn <S U U o 




o o r*^ 17 o 
/5 O o b f 2 


Ql 7 


dsfefsw 9 n. n o 
Ttfj&l ^ U U o 




^ H 0 5 5 


iyl a. 


fsis o n n q 

-rgj^a U U o 




2 8 6 6 4 0 


Q1 Q 


yfdb K7f O f» A O 

z U 0 3 




2 8 9 1 3 8 




tosh Z (J U 3 




2 9 3 9 12 




t?5 o a a o 
tSfiR ^ 0 0 3 




2 9 6 4 7 4 


Q99 


fidt-. res o a A o 




r» f\ rs c r ri 

2 9 8 5 5 8 


Q9 1 } 


^fcfcisg o a a o 




2 9 9 4 2 4 


Q9/1 


wEn <s 0 0 3 




3 0 3 9 7 9 


Q9£ 


A±;f7fS o A A o 

H^J^H <s G 0 3 




3 0 4 4 5 2 


Q9fi 






3 0 4 4 5 3 


Q97 






3 0 5 6 8 9 




/Uses n n n r> 




3 0 5 8 4 4 


Q9Q 


AfcBB o a a o 




3 0 6 1 3 7 


you. 


££63 O n A o 
ttSw o U U o 




o r\ t n >i 
o 0 7 5 o 4 




5*rs o n n q 

tvBB ^ U U O 




O 1 o U 1 4 


932 


WOW J& U U «3 




Q 1 c q c c 

o 1 D a o D 


933 


4&ES 9 ft n o 




Q 1 Q Q f\ 1 

o 1 o o U 1 


934 


a*Ka 9 n n ^ 

TvWH ^ u u o 






935. 


4$S9 2 0 0 3 




3 o o q x fi 

^ » a 9 *r O 


936. 


4$^ 2 0 0 3 




3 2 4 9 7 4 


937. 


1^612 0 0 3 




3 2 6 6 10 


938. 


4$B9 2 0 0 3 




3 2 7 8 4 5 


939. 


4$fig 2 0 0 3 




3 2 7 9 0 7 


940. 


2 0 0 3 




3 2 8 6 0 0 

W w V v 


941. 


^rg!2 0 0 3 




3 2 8 8 4 0 


942. 


wfig2 0 0 3 




3 3 0 4 18 


943. 


&m 2 0 0 3 




330569 


944. 


ft^2 0 0 3 




3 3 18 4 8 


945. 


4§S3 2 0 0 3 


* 


3 3 2 7 5 6 


946. 


ttfiH 2 0 0 3 




3 3 3 7 9 8 


947. 


2 0 0 3 




3 3 3 9 3 2 


943. 


firM 2 0 0 3 




3 3 4 0 3 6 


949. 


2 0 0 3 




3 3 4 0 8 3 


950. 


^ffi2 0 0 3« 




3 3 6 3 6 5 



951. WM2 003-338191 

952. &m 2003-339542 

953. ^M2 003-340181 

954. &m 2003-342519 



tiliE# 2004-3064610 



fI2 0 0 3- 1 7 7 2 9 8 s<-Z? ; i/£ 



mm 2003-177298 

20308550887 

ffi^l" ill? |H 2 15 1 

^ B 16^ 3B17B 



tBSE# 2004-3064610 



2003-177298 



A 



r 



C3 



[000006792] 



1 . B 

ft * 



1990^ 8^280 

mm. mm 



ttJBE## ffil£#2 0 0 4 - 3 0 6 4 6 1 0 



12003-1 77298 



m m a 



it 



ft 

ft £ 
2 . ^H^J3 B 

f± Br 
ft £ 



[899000024] 
1999^ 

PS 



2004^ 5^100 



1 ~=§" 



miE#-^ ffitE#2 0 0 4 - 3 0 6 4 6 1 0 



2003-177298 



3/E 



tB n a 



11 



[503359821] 



2003^10^ IS 



& 3£ fr a ftAIifc^i^ 



aiE#-^ tiiSE^F 2 0 0 4 - 3 0 6 4 6 1 0 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□f BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□/GRAY SCALE DOCUMENTS 

* 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

t 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



